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Made To Order 


Walter Melcher is applying color on an artificial eye. He needs 
the skill of an expert glass blower plus the coloring technique of 
an artist to match eyes of all shapes and colorings. Fortunately, 
Walter is heir to 105 years’ experience. Our skilled glass and 
plastic eyemakers have passed along and perfected their tech- 
nics since 1851. These men visit most areas regularly to make 
artificial eyes that are perfectly matched for your patients — 
another reason to call or write our nearest office on your next 


replacement. 

| ¢ Eyes custom made—glass or plastic 

Complete Sty order or plastic 
Damaged or broken artificial eyes accurately 
| Artificial Eye matched 


‘ © Fitted to all types of motility implants 
Service implants, x-ray therapy shields, foreign body 
locators 


¢ Superior Quality—Finest Workmanship 


Mager and Gougelman tne. 


30 North Michigan Avenue . 120 E. 56th St. 
Chicago 2, Illinois * New York 22, New York 


DETROIT * CLEVELAND * KANSAS CITY * MINNEAPOLIS * ST. LOUIS 
HOUSTON (Soper Bros.) * BOSTON * PHILADELPHIA * PITTSBURGH * WASHINGTON 
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BAUSCH 6 LOMB 


One of the two reception rooms: offices of Dr. Louis D. Gomon, Saginaw, Michigan. 


PAYS ITS WAY! 


MORE 


PROOF POSITIVE... 


Pleasant ultra modern surroundings of the consulting office are 
to patients visible evidence of professional accomplishment. 


— 
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Spacious area with bright decor and comfortable furnishings 
for patients who are waiting for refraction. 


Your owN “Office. Beautiful” 
_., easier to own than you may think! 
Ask your B&L supplier for details. i 


makes professional 
life easier, practical, more 
convenient...and 


generates professional 
growth 


These photos show how Dr. Louis D. Gomon 
of Saginaw, Michigan, carries on his prac- 
tice in an atmosphere that attracts patients, 
expresses style consciousness, and most of 
all, enables him to work with the utmost effi- 
ciency. Doctor reports complete satisfaction. 


One of three refraction rooms, in this modern suite, all com- 
pletely equipped with B&L Instruments. 


BAUSCH 6 LOMB 


PRINTED IN U.S.A 
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“renders 
extracapsular 
lens extraction 
unnecessary 


a new approach to cataract surgery 


Simple irrigation of the anterior and posterior chambers with Alpha 
Chymar loosens the zonule fibers within minutes without injury 
to any other structure of the eye. Removal of cataracts is thus 
greatly facilitated. In children, the risks of the needling operation 
are greatly reduced. | 


Alpha Chymar, a lyophilized crystallized chymotrypsin, has 
demonstrated its value as a new adjunct in cataract surgery in 
many hundreds of patients. ' * * ‘ 

Specifically packaged for zonule lysis in lens extraction, ALPHA CHYMAR 
is available in cartons of 5 packages. Each package contains a 5 cc. 
vial of lyophilized ALPHA CHYMAR and a 10 cc. vial of ALPHA CHYMAR 
DILUENT (Sodium Chloride Injection, U.S.P.). 

1. Cogan, J. E. H.: Proc. Roy. Soc. Med. 51:927, 1958. 2. Jenkins, B. H.: J.M.A. 


Georgia 45:431, 1956. 3. Raiford, M. B.: J.M.A. Georgia 48:163, 1959. 4. Rizzuti, A. B.: 
A.M.A. Arch. Ophth. 61:135, 1959. 


ARMOUR PHARMACEUTICAL COMPANY xankakEe, 
Armour Means Protection 


. 
© 1958, A. P. Co. 
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CYC 


(CYCLOGYL® HCI 1.0% [cyclopentolate h Schieffelin}, 
methyicellulose, and neomycin citrate 


Fast-acting cycloplegic snydriatic agent’ plus 
the potent antibiotic action of neomycin—“... effec- 
tive against|a wide] range of organisms met in 
ocular infections. .. .”*” Unexcelled for pre- and post- 
operative therapy, infectious disorders and injured 
eyes. Holds the pupil in an open, relaxed position 
... controls infection... helps prevent adhesions... 
relieves inflammation. Long-acting CyCLoBAR can’t 
be blinked out. When desired, miotics will return the 
eye to normal within 6 hours;’ without miotics, the 
eye will return to normal in 24 hours.* No evidence 
of irritation or sensitization has been reported. 
References: 1. Miles, P. W.: Missouri Med. 56:1243, 1959. 2. Sorsby, 
A.: Ann. Roy. Coll. Surgeons of England 22:107, 1958. 3. Costner, 


A. N.: South. M. J. 48:1192, 1955. 4. Rasgorshek, R. H., and 
McIntire, W. C.: Am. J. Ophth. 40:34, 1955. 


Supplied in collapsible tubes of 3.54 Gm. 
Samples and literature available on request. 


Go. | Since 4794 


PHARMACEUTICAL LABORATORIES DIVISION, New York 3, N. Y. 


CYCLOPLEGIC > ANTIBIOTIC — MYDRIATIC 
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new 


Prompt, complete cycloplegia in new, long-acting gel form. 
Can’t be blinked out, so its action is concentrated and pro- 
longed. Can be used in conjunction with topical steroid or 
antibiotic therapy. 


CYGLOGYL FOR ALL-PURPOSE CYCLOPLEGIA 


“...Acts so quickly and wears off so quickly that loss of 
time for doctor and patient is minimal.”’ Recovery within 
6 hours or less with a miotic’...within 24 hours without.’ 
Unexcelled for refraction...valuable for treatment of 
lesions, inflammatory conditions and pre- and postopera- 
tive therapy. No toxic or allergic reactions reported’... well- 
tolerated by children and elderly patients.” 

CYCLOGYL® Gei 

Sterile ophthalmic gel. (cyc.ocyt HCl 1.0% in a neutral gel, Schieffelin.) 

Sterile ophthalmic solution. (cyclopentolate hydrochloride, Schieffelin. ) 


Supplied : 
Dark-pigmented iris— 2.0% solution with PVP (polyvinylpyrrolidone) . 7.5 ml. 
and 2 ml. dropper bottles. 


Brown or hazel iris — 1.0% solution. 15 ml. and 2 ml. dropper bottles. 
Blue, gray and green iris —0.5% solution. 15 ml. dropper bottles. 
Prolonged therapy — Gel. 3.54 Gm. collapsible tubes. 

Samples and literature supplied on request. 


References: 1. Miles, P. W.: Missouri Med. 56:1243, 1959. 2. Costner, A. N.: South. M. J. 
481192, 1955. 3. Resgorebek, R. H., and Mclatire. W. C.: Am. J. Ophth. 34, 1955. 4 Gordon, 
D. M., and Ehrenberg, M. H.: Am. J. Ophth. 38:831, 1954. 
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Acute conjunctivitis’ before treatment, showing engorged irregular superficial vessels 


NOW...the true solution for 
fast anti-inflammatory response 


7 and no irritating steroid particles 


@ mg. for mg. the most active steroid topically—up to 40 times the potency 
of hydrocortisone 


g @ optimal not minimal steroid concentration in true solution for peak effective- 
ness ... maximal contact at the site of the lesion 


, @ quick-acting broad antimicrobial activity when infection threatens recovery 
@ superior patient comfort—no stinging, no irritating particles, bland carrier 
L Gordon, D. M.: Scientific Exhibit, American Medical Association, Annual Meeting, San Francisco, 1958. 
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4 days after treatment ACTUAL CLINICAL PHOTOGRAPHS 


OPHTHALMIC SOLUTION 


DEXAMETHASONE 21-PHOSPHATE—NEOMYCIN SULFATE 
moicaTions: Trauma—mechanical, chemical or thermal; Steroid | Dexamethasone 


conjunctival, corneal, or uveal tract involv- Concen- Neomycin 
ing the anterior segment; allergy; biepharitis. tration Sulfate 


posase: NeoDECADRON Ophthalmic Solution (0.1%)— 
One drop 4-6 times daily. 5 mg./cc. 


NeoDECADRON Ophthalmic Ointment (0.05%)— | 0.1% 
Applied 3-4 times daily. “a ONG 


In severe or sight-threatening conditions, the frequency 
of administration may be increased. Systemic therapy 
with DECADRON Tablets may be prescribed adjunctively. 


precaution: Steroid therapy should never be employed in 
the presence of tuberculosis or herpes simplex. 


Additional information is available to physicians on request. 
*NeoDECADRON and DECADRON are trademarks of Merck & Co., Inc. 


MERCK SHARP & DOHME 
Division of Merck & Co., Inc. + Philadelphia 1, Pa. 


. 
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| 
sterile dropper - 
bottles 
| 
DECADRON 
5 cc. (4 07.) 
01% 1 mg./ce. | sterile dropper- 
phthalmic ne 
5 mg./Gm. 
Ophthalmic | 0.05% OSmg/Gm. Keguivalent to | 3.5. Gm. oz.) 
Ointment 
DECADRON 
Phosphate 3.5 Gm. oz.) 
— 0.05% 0.5 mg./Gm. | tubes 
intment | 
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Syringe 


Two-Way 
J. FUCHS, M.D. 


For Use in 

the Removal of 
Lens Residue 
and Substance, 
Irrigation 
Following Hemorrhage, 
and in 
Conjunction with 
Removal of 

Soft, Traumatic 
or Congenital 


Cataracts 
E-4885 Extra Canula: Side open- 
$19.50 
E-4886 Extra’ Canula: Side open- 
E-4887 Extra Canula: End open- 
$21.50 


€ 


E-4882 


E-4883 


Syringe, Two-way, FUCHS: with two side open- 
ing canulas, one each E-4885 and E-4886. De- 
signed by Dr. Fuchs of Stuttgart, Germany, 
and introduced in the United States at the In- 
ternational Congress of Ophthalmology, New 
York, 1954. Presented at the 1958 Meeting of 
the American Academy of Ophthalmology and 
Otolaryngology by Dr. Louis Daily. 


The two-way syringe with double canulas sup- 
plies simultaneous irrigation and aspiration. 
The fluid in the anterior chamber can be 
changed several times with one motion and 
without varying the volume of the anterior 
chamber. This fluid introduction and simultane- 
ous removal causes a swirling action within the 
anterior chamber. As the piston moves down- 
ward within the barrel of the syringe the fluid 
is forced from one of the double canulas. At 
the same time the upper part of the barrel, 
being vacated by the downward moving piston, 
creates a vacuum which causes the fluid with- 
in the anterior chamber to be drawn into the 
second of the canulas which is connected by a 
tube to the upper chamber of the syringe. 
$95.00 
Syringe, Two-way, FUCHS: with 3 canulas, 
one each E-4885, E-4886 side opening, and one 
E-4887 end opening canula. ...... ++++$110.00 


Instructions for maintenance 
cleaning, assembly and sterilization 
supplied with each instrument 


STORZ INSTRUMENT COMPANY °* 4570 Audubon Avenue, St. Lovis 10, Missouri 
New York Showroom: 157 E. 64th St. at Lexington Ave. 


the advantages of oil suspension 
rapid even coverage on eye, lids, fornices ... 
resists dilution by lacrimation . . . maintains 
effective antibiotic concentrations 


the effectiveness of ACHROMYCIN 


rapid suppression of common cocci and ba- 
cilli and of susceptible viruses—whether the 
primary infection or a complication of irrita 
tion, trauma, or inflammatory disease, . . fast 
resolution of swefling, erythema, and lesions 
... excellently tolerated 


in the unique dropper-bottle 
precise measurement of dose ... clean... 
minimizes contamination... 4 cc. plastic 


squeeze dropper-bottie; 10 mg. (1%) ACHRO- 
MYCIN Tetracycline HCI per cc. sesame oil 
suspension 


é 
_ 


re, 


CIN 


7 etracycline Leder 


OPHTHALMIC OIL SUSPENSION 1% 


(Lederie) LEDERLE LABORATORIES, A Division of AMERICAN CYANAMID COMPANY, Pearl River, N. Y, 


R n 
| 
~ 
| 
| | | 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


THE ALL NEW HAAG STREIT 


= 


Hruby preset lens 


The Goldmann Aplanation Tonometer. 
Can also be mounted on all Zeiss slit lamps. 


“This slit lamp is the answer to every O hthalmologist s dream...” or “I am run- 
ning out of superlatives to describe this slit lamp .. .” These and similar statements 
were made by leading Ophthalmologists when they viewed the first models of this 
all new instrument. Amongst many other features, here are a few of its outstanding 
ones: 

. Oblique, horizontal and vertical optical sections 

. Illumination is up to 2X brighter than in present model 

| Extremely convenient arrangement of all controls 

Fixation light eliminates accommodation and convergence of patient 
Unexcelled finish and Swiss precision workmanship 


: Brochures are available on request 


ALFRED P. POLL 
Ophthalmological Instruments of Top Quality 
40 West 55th Street New York 19, N.Y. 
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All Alcon Miotics have these product advantages: a Methylcellulose vehicle (which is chemically 
inert) to provide prolonged contact, give unexcelled absorption of drugs, lubricate and soothe the 


eye ... strict quality control to assure sterility and uniform potency from bottle to bottle... 
tonicity and pH adjustments to give optimum patient comfort with maximum therapeutic effective- 
ness ... Sterile 15 cc. Drop-Tainer® packaging which reduces the likelihood of contamination 


during use... preservatives added. 
h @ ISOPTO® CARBACHOL—C@'bachol U.S.P. in three concen- 
eac trations (0.75%, 1.5% and 3%) in a 1% Methylcellulose vehicle. 


a roduct @ ISOPTO® CARPINE —PFilocarpine HCI U.S.P. in six concentra- 
pD tions (0.25%, 0.5%, 1%, 2%, 3% and 4%) with 0.5% Methyiceliulose. 


of @ISOPTO® Pp-Es—Pilocarpine HCI U.S.P. (2%), Eserine 
Salicylate U.S.P. (0.25%) in a 0.5% Methylcellulose vehicle. 


choice @ ISOPTO® ESERINE —ESerine Salicylate U.S.P.in two concen- 
trations (0.25% or 0.5%) in a 0.5% Methylcellulose vehicle. 


Available at prescription pharmacies throughout the United States and Canada 
Alcon Miotics have GREEN caps and 
dropper tips for easy identification. LEEDS ALCON LABORATORIES, INC., FORT WORTH, TEXAS 


IN GLAUCOMA 
& 


WiHERAPY 


... the broad approach to disorders of the anterior segment 


. PREDNECIDIN ... a virtually non-sensitizing formulation of topically fred" 
\ effective agents, taking advantage of synergistic action within each of | 
two different classes of compounds — prednisolone combined with phenyl- 
ephrine and neomycin sulfate combined with gramicidin (1), (2). 


: PREDNECIDIN .... affords prompt, prolonged control over an ex- 
; tremely wide range of ophthalmic disorders, such as inflammatory, 
. allergic, infectious and traumatic conditions involving the anterior segment aca viat 
of the eye, the lids and the conjunctiva. maa 
| some | 


PREDNECIDIN .... is available in 1.2ce Drop- 
perettes® and in 7¥ecc Lacrivials.® 


Write for sample and literature 


’ THE 1SO-SOL COMPANY, INC. - Lindenhurst, New York 


(1) Gordon, D. M.: Am. J. Ophth. 47:536, 4/1959 «¢ (2) Baker, W. B.: Aspects of Several Antibiotics, Drug & Cosmetic Industry, 12/1954 
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NEW 
® 
M E RS / LE N E polyester fiber 


ophthalmic 
needle 
sutures 


Smoother, stronger, braided MERSILENE polyester fiber 
sutures reduce trauma, minimizing tissue reaction. 
Dyed green for maximum visibility, they’re swaged 
to ETHICON MICRO-POINT® needles for the exacting 
requirements of ophthalmic surgery. 


ETHICON 


lf you're thinking about doing contact lens work, 
or if you're having fitting problems... 


INVESTIGATE THIS REMARKABLE 
AO CONTACT LENS INSTRUMENT PACKAGE 


1. AO Ophthaimometer measures ra- 
dius of curvature of cornea. Accurate measure- 
ments assured, Direct radius of curvature 
scale is engraved on wheel... no chance 
for error... bothersome conversion 
tables eliminated. 


2. AO Radiuscope specifically designed 
to measure radius of curvature of contact lens. 
You can make extremely accurate readings 
to .0lmm easily and quickly . . . measure 
both lenses in less than 60 seconds. Radiu- 
scope also permits surface inspection for 
microscopic irregularities and flaws. 


3. AO Ultraviolet 

Hand Magnifier for accurate contact lens 
fitting. Conveniently portable...use from 
any angle. Magnifies the eye and brings 


out fluorescein pattern. 


Combine the inherent accuracy of these three AO instruments with your own professional skills to 
insure accurate, comfortable fittings and patient satisfaction. Ask your AO Sales Representative, or 
Supplier about this complete contact lens instrument package, or write: 


2 Fisace send complete information on the AO Contact 


American sy Optical 0 would like a of AO instruments for 


COMPANY 
INSTRUMENT DIVISION, BUFFALO 15, NEW YORK Address 
City Zone State 


aN CANADA write — American Optical Company Canada Ltd., Box 40, Terminal A, Toronto, Ontario 
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PROMPT AND EFFECTIVE 


atibiotic-Steroid Ointment for Ocular infections 
Wider antibacterial spectrum Merapeutic 
efficacy Clears infection...relieves inflammation Com- 
bats both gram-positive and gram-negative imvacers 
« Minimizes emergence of resistant straing . Lessens 
danger of scarring Needs no refrigeration  Yirtuaily 
free from irritative or allergic properties “<* 
INDICATIONS: Provides wide-spectrom antibacterial, 
inflammatory, and antiailergic action for topical trestment of 
patients with ocular inflammation complicated Gy mlection 
ADMINISTRATION. Apply two to four times as required. 
PACKAGING: OPHTHOCORT Ophthalmic Qintwent contains 1% 
cortisone acetate, and 5,000 enits polymyzin B sulfate per 


supplied in tubes. 
PARKE, DAVIS & COMPANY + DETROIT 32, MICHIGAN 


PARKE-DAVIS 


$3404 
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PARSONS 


World Headquarters for AUF, 


GONIOSCOPY and GONIOTOMY 


Instrumentation 


Goniotomy lens 
6180 


6100 Floor gonioscope* 
with Haag-Streit 


microscope 15x $390.00 


6101 Stand only* 


6102 Haag-Streit 
microscope 15x 
with nylon cord 


195.00 


ceiling suspension 225.00 


6151 Carrying case* 
for hand micro- 
scope and focal 
illuminator 


6150 Barkan Focal 
Illuminator with 
plug-in trans- 
former* 


6165 Barkan Koeppe 
diagnostic lens, 
three sizes: 
16-18-20 mm. lip 
diameters* 


6175 Barkan Goni- 
otomy lens (sur- 
gical) Infant size* 


6180 Barkan Goni- 
otomy lens (sur- 
gical ) child-adult 
size* 


6130 Barkan operating 
lamp,* hand model 
with transformer 


6140 Barkan operating 
lamp,* floor model, 
built-in trans- 
former 


6191 Barkan Goni- 


otomy knife 
(selected model )* 


sons 


19.50 


42.50 


45.00 


45.00 


45.00 


72.50 


97.50 


9.75 


* Manufactured exclusively by Par- 
Optical Laboratories. 


Lamp on Stand 
#6140 


PARSONS 


LABORA 


Floor Gonioscope 
76160 


Haag-Streit Hand Microscope for 
Gonioscopy #6127 


Carrying Case for Hand Microscope 
and Focal Illuminator, 2615! 
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REFLECTION ON 
CORTICOTHERAPY: 


The clinical aim, following immediate 
suppression of disease symptoms, 1s to 
maintain the patient symptom-free... 
with minimal side effects. 


‘The logical course is to select 
the steroid with the best ratio 
of desired effects to undesired effects: 


the corticosteroid that hits the disease, but spares the patient bi * 
Medrol 
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Barnes-Hind WETTING SOLUTION “We ‘ 
Sterile, non-irritating j 
optimal re-sterilizing' activity. 
Formulated for freedom from ocular 
burning and stinging, Barnes-Hind 


wetting solution 


Wetting Solution cleans and wets in 
one action. It is sterile, non-irritating. 
its prolonged wetting-out action 
se lubricates lenses efficiently all day, 
promotes desired floating effect, 
makes longer wearing possible. 
Active ingredient, benzalkonium 
chloride 0.004%. 


SOQUETTE® SOLUTION 
For sterile, antiseptic lens storage. 


Storage in Soquette Solution 
prevents natural oils and ocular 
sebaceous secretions from drying 
onto the lens surfaces, and prepares 
the lenses for optimal wetting action, 
Biurring and irritation caused by 
drying-out of lenses are eliminated. 
Effectively antiseptic 'for greater 
safety. Active ingredients, 
chiorobutanol 0.3% and 
benzalkonium chloride 0.004%. 


DEGEST® 
Soothes, refreshes, and clears ocular tissues. 


Sterile Degest promptly relieves 
inflammation of ocular epithelial 
tissues which may result from 
excessive lens wearing. Ordinarily 
this condition subsides slowly. 7 
Degest brings about quick subjective 
relief. it contains phenylephrine 
hydrochioride 0.2% in a mildly 
hypertonic vehicle, benzalkonium 


3 


chioride 0.01% and sodium bisulfite ii 

01% EFFECTIVE AIDS 
Cotton-Tipped MINIMS® to successful contact lens 
(Steriie Fiuorescein Sodium 2%) 

Convenient, safe, sterile...no wastage fitting /wearing 


Each Minims unit is a sterile 

disposable applicator designed for 
single-patient use. Supplied in 

containers of 20 individually 
over-wrapped Minims units. 

TECHNIQUE OF APPLICATION: 

Remove the over-wrap and squeeze 

the contents of the unit into the 

sterile cotton tip. Apply to the lower 

lid or bulbar conjunctiva. Discard the unit. 


Weir 


ICLIFTON, C.E. AND HALL, N.C. ‘*RE-STERILIZING 
ACTIVITY OF CERTAIN CONTACT LENS 
SOLUTIONS,'* CONTACTO, THE CONTACT LENS 
JOURNAL, 3:10, 301-2, 1959. 


Manufactured by BARRNES-HIND oputuaumic pRooUcTS, INC., 895 KIFER ROAD, SUNNYVALE, CALIFORNIA. REGENT 6-5462 
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the most 
widely used 


ANESTHETIC 


EYE 
EAR 
NOSE & 
THROAT 
practice 


PONTOCAINE 


HYDROCHLORIDE 


dependable 
well tolerated 
penetrating 


0.5% solution, botties of 2 and 2 oz. (for the eye) 
2% solution, botties of 1 and 4 oz. (for ear, nose and throat) 
0.5% ointment, tubes of ¥ oz. (for the eye) 


LABORATORIES + New Yor 
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HOUSE OF VISION NAMED 


Exclusive U.S. Factory Representative for Curry & Paxton 


The House of Vision, Inc. has acquired the inventory of Curry & Paxton of London, 
and will serve as exclusive U. S. agents for the English firm. 


This excellent line of English equipment is now at your disposal through us or through 
these C. & P. franchised dealers: 


Doig tye Co., Pittsburgh Ostertag Optical Service, Inc., St. Louis 
Edmonds, Inc.., Washin ton, D.C. Parson's Optical Laboratories, Inc., San Francisco 
Jenkel-Davidson Optica i Co., San Francisco Superior Optical Supply Co., Los Angeles 


~~ Tibbs Physiologic 
Diplopia Reader 


The Tibbs Physiologic Diplopia Reader is de- 
signed for patients with straight eyes. It is 
chiefly used for dissociation of accommoda- 
tion and convergence, in accommodative 
strabismus, and for increasing area of comfort 
for reading when the middle third is either too 
far on the divergent or convergent side. 


Stock No. 10915 Diplopia Reader, Tibbs 
Physiologic model, with 
Chart Boards, and com- 
plete instructions. $14.00 


Tibbs Binocular Trainer 


The Tibbs Binocular Trainer is designed for 
use in diagnosing and treating abnormal 
retinal correspondence; in breaking all types 
of suppression; and in developing vergence 
amplitudes. 


Stock No. 10895 Binocular Trainer, Tibbs 
Model, with plastic target 
carriers and complete in- 
structions. $23.50 


che House of Vistont Inc. iss 
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YESTERDAY...In ancient Egypt, 
when sight was threatened by the 
evil demons of disease, the patient 
sought relief by invoking the 
healing powers of UTCHAT—The 
Sacred Eye. 


XXI 


TODAY...IN SEVERE INFLAMMATORY AND ALLERGIC EYE DISEASE 


new Pednefrin Fire 


PROVIDES UNEXCELLED EFFECTIVENESS FOR TOPICAL THERAPY 


In many cases where other topical steriods 
have failed, PREDNEFRIN FORTE — the 
newest and most potent addition to the 
Prednefrin family —has demonstrated 
remarkable clinical effectiveness.' 


PREDNEFRIN Forte is specifically designed 
to treat the most severe anterior segment 
inflammatory disease effectively by virtue 
of its unique formula: prednisolone ace- 
tate 1.0% fos unexcelled counteraction of 
the disease process by its potent anti- 
inflammatory activity, plus . . . phenyle- 
phrine HCl 0.2% for rapid improvement 
of the eye’s appearance and “feel” by its 
decongestant action. 

PREDNEFRIN Forte — presented in the 
special Allergan “solution-like” suspension 
— offers new hope for saving sight when- 
ever the functional integrity of the eye 
is threatened. 

TODAY—Whatever the degree of severity 
... whenever the diagnosis is ocular in- 
fammation and/or allergy, you'll find a 
PREDNEFRIN specifically indicated. 


INGREDIENT & STRENGTH 
Prednisolone Phenylephrine 


SEVERITY PREPARATION 


Mild 0.12% 0.12% 

Ophthalmic Suspension 
Frednefrin 

Moderate 0.2% 0.12% 

Ophthalmic Solution 

Severe hy 1.0% 0.12% 

Ophthalmic Suspension 


Indications: All formulations are indicated in inflammatory 
and/or allergic disorders of the lids, conjunctiva, cornea, sclera and 
uveal tract— the degree of severity should determine the therapeutic choice. 
Dosage: 1 to 2 drops, two to four times daily. During the initial 24-48 
hours, this dosage may be safely increased to 2 drops every hour. 
Caution: Prednisolone is contraindicated in herpes simplex. If infection 
is present, appropriate anti-infective therapy should be employed. 
Supply: Each member of the Prednefrin family is available in 5 cc. 
plastic dropper bottles, on prescription only. 


Reference: 1 Albaugh, C.H.: Personal communication, 1959. 


ALLERGAN PHARMACEUTICALS, inc., Los Angeles 17, California 
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Vio 3% 4% 


A STERILE BUFFERED METHULOSE* SOLUTION 
CONTAINING PILOCARPINE HYDROCHLORIDE USP. 
PILOCEL solutions provide the physician with a sterile, uniform 
accurately prepared miotic. PILOCEL spreads smoothly, with 
complete comfort to the patient. The METHULOSE* Vehicle 
assures uniform and prolonged contact with the eye — resulting 
in increased absorption — greater degree of miosis — less fre- 
quent application. Highly effective ...well tolerated .. . con- 
venient to use. 
PILOCEL is available in the new 1 5cc. direct application BufOpto 
plastic container. The BufOpto plastic container is encased in 
a clear Butyrate plastic tube for added protection from dust 
and moisture. The entire package is unbreakable and subject 
to visual inspection. 
PILOCEL is the registered trade mark of Professional Pharmacal 
Co., Inc. 
*Brand of Methylicellulose. Trademark Reg US Pat Off 


PROFESSIONAL PHARMACAL CO., INC. 


Pharmaceutical Manufacturers 
300 W. Josephine Street © San Antonio, Texas 
Please send me samples and literature 
on complete line of ophthalmic solutions! 


Name 


Address 
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2 
| 
Vtoressic 
45a Ma 
ANTONIO. 
= 
| Topical Use © 


WHEN YOU SEE 


ocular 
trauma 


mM / Aqueous / Oil 


systemic route to faster healing 


: ; controls inflammation, swelling and pain 


hyphema—(traumatic and postoperative) 
“Improvement with the use of Chymotrypsin (Chymar) noted in 
all cases within 24 hours.””! 


secondary inflammation 
“Chymotrypsin definitely shortens the course of ophthalmic inflam- 
mations and hastens the absorption of blood in the tissues.” 


vitreous hemorrhage 
“Two of three cases in this group showed definite improvement 
within six weeks.””! 


effective anti-inflammatory enzyme 

CHYMAR Buccal—Crystallized chymotrypsin in a tablet formulated 
for buccal absorption. Bottles of 24 tablets. Enzymatic activity, 
10,000 Armour Units per tablet. 

CHYMAR Aqueous— Solution of crystallized chymotrypsin in sodium 
chloride injection for intramuscular use. Vials of 5 cc. Enzymatic activity, 
5000 Armour Units per cc. 

CHYMAR—Suspension of crystallized chymotrypsin in oil for intra- 
muscular injection. Vials of 5 cc. Enzymatic activity, 5000 Armour 
Units per cc, 


and for enzymatic zonule lysis Aloha CHYMAR 


YVWAHOD 


1. Jenkins B. H.: J. M. A. ang a 45:431 (Oct.) 1956 
2. Fullgrabe, E. Ye : Ann. New York Acad. Sc. 68:193 (Aug. 30) 1957. 


© 1960 A. P. Co. 


ARMOUR PHARMACEUTICAL COMPANY * KANKAKGEE, ILLINOIS 
Armour Means Protection 


Pe, 
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“Ae 
OR INFLAMMATION 


XXIV AMERICAN JOURNAL OF OPHTHALMOLOGY 


RIGHT because Gantrisin Ophthalmic Solution promptly and effectively 
| controls a broad front of microorganisms, including such common path- 
ogens as Hemophilus influenzae (Koch-Weeks). There is little likelihood 
| of bacterial resistance emerging. GANTRISIN OPHTHALMIC SOLUTION is 
stable, sterile and isotonic, buffered at the pH of tears...no stinging, no 
burning. RIGHT in common external eye disorders, such as “pink eye” 
and nonspecific conjunctivitis, punctate and dendritic keratitis, superficial 
corneal ulcers, blepharitis; a/so in ocular trauma, for prophylaxis follow- 
ing surgery and after removal of foreign bodies. 


a Gantrisin Diethanolamine Ophthalmic Solution and Ointment contain 4% Gantrisin® — brand of sulfisoxazole. 


£3) ROCHE LABORATORIES : Division of Hoffmann-La Roche Inc + Nutley 10-N. J. 


in glaucoma... potent, prolonged control of intraocular pressu 


HUMORSOL 


Mb: AMT) M 


O more potent and longer ac acting than other miotics oOo b.i.d. dosage schedule usually 


provides round-the-clock control ° because it is unusually potent, it may be uniquely 
useful in breaking up peripheral synechae © aqueous — isotonic with conjunctival 


fluid stab! — refrigerator Not requirec 0.25' in Bcc. vial with dropper 


in strabismus... simp Ic 


FLOROPRYL 


© ‘long-acting — in glaucoma, one instillation daily is often sufficient: in 
oo one instillation every two days to one week © highly potent- 
may be effective when other agents fail @ two a dosage a 
0.1% 5: wut oil, in 5-ce. vials; 0.025% ointment. in 3.5 Gm. tubes 


> 
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two highly effective tor 
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ophthalmic products 
with distinctive advantages... 


e their wide-spectrum bactericidal activity includes 
ALL clinically isolated strains of Pseudomonas aeruginosa, 
a serious invader noted for the rapidity of its destructive powers. 


e their component antibiotics rarely sensitize. | 


ANTIBIOTIC OPHTHALMIC SOLUTION 


Available in bottles of 10 ce. with sterile dropper. 


ANTIBIOTIC OINTMENT 


Available in % oz. ophthalmic tubes. 


ANTIBIOTIC OINTMENT 


Available in ¥g oz. ophthalmic tubes. 


z BURROUGHS WELLCOME & CO. (U.S.A.) INC., Tuckahoe, New York 


Polymyxin B-Gramicidin-Neomycin 


dynamic 
control 


IN DIAGNOSIS — By reducing corneal edema, DIAMOX facilitates 
examination and diagnosis in ophthalmologic disorders. 

AS THERAPY — By lowering intraocular pressure, conservative ther- 
apy with DIAMOX can ofterrreduce the need of surgical intervention 
in various pe nee conditions. Traumatic hyphemas, for ex- 
ample, can be resolved without cyclodiathermy puncture.! 

PRE- AND POSTOPERATIVE CARE — Where surgery is required, ten- 
sion is first reduced DIAMOX and maintained after surgery to 
oeaee healing. Used with miotics, the synergistic action improves 
efficacy. 


Suggested DIAMOX ay ey for glaucoma: 250 mg. every four hours. in severe 
Cri intravenous form may provide quicker reduction of 
glo pressure. 


Supplied: Scored tablets of 250 mg., and Vials of 500 mg. for parenteral use. 


1. Venable, H. P.: J. Nat. M. A., 50:79, 1958, 


HCO, regulating diuretic 
LEDERLE LABORATORIES, a Division of AMERICAN CYANAMID COMPANY, Pear! River, New York (Qasr) 


\| COM \ 
dd A 4 
A 
2. 


XXVIII AMERICAN JOURNAL OF OPHTHALMOLOGY 


MEN AND WOMEN IN MANY PROFESSIONS 


& OCCUPATIONS 
Present Special Eye Care Problems 


THAT REQUIRE THE COMBINED SKILLS 


OF THE BEST TEAM 


THE EYE PHYSICIAN—because every pair 
of eyes should first have the medical attention 
of a specializing physician in addition to his 
expert refraction. Only he can spot medical 
problems of general health that may be affect- 
ing eyes—he can best evaluate occupational 
strains and prescribe a variety of multifocal 
lenses to fit each special need. 


See Your 


PHYSICIAN 


Then Your 


GUILD 


THE GUILD OPTICIAN—trained, skilled and 
experienced in accurately filling the ophthal- 
mologist’s prescription and fitting glasses to 
provide maximum efficiency, safety and com- 
fort in relation to special occupational re- 
quirements, 


ONE OF A SERIES OF EDUCATIONAL MESSAGES SPONSORED BY 
THE GUILD OF PRESCRIPTION OPTICIANS OF AMERICA, INC. 


Me 
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FOR 
MYDRIASIS 


Rapid, profound mydriasis” with minimal cy- 
cloplegia...even in heavily pigmented irises. 
Excellent for ophthalmoscopic observation . .. 
resists the counteracting effects of bright 
lights. Quick return to normal—in 30 to 90 
minutes with a miotic,’ in 24 hours without a 
miotic.’ Well-tolerated by children and elderly 
patients”...no evidence of side effects.” 


CYCLOMYDRIL 


Grochloride 1.0% with PVP [polyvinyipyrrolidone) 3.0% In a orlle on solution. 
Supplied in 7.5 ml. and 2 ml. dropper bottles. 
Samples and literature available on request. 


References: 1. Miles, P. W.: Missouri Med. 56:1243, 1959. 2. Priestly, 
B.S.; Medine, M. M., and Phillips, C. C.: to be published. 3. Costner, 
A. N.: South. M. J. 48:1192, 1955. 4, Rasgorshek, R. H., and McIntire, 
W. C.: Am. J. Ophth. 4:34, 1955. 5. New and Nonofficial Drugs: 
J. B. Lippincott Company, 1958, p. 243. 


Schioffedn & 4794 


PHARMACEUTICAL LABORATORIES DIVISION + New. York 3 


“the fastest-acting mydriatic 


Of all plastic lens materials available, allyl 
ester hard resin plastic, called CR-39 is best 
suited for ophthaimic application. In respect 
to clarity and color freedom CR-39 is superb. 
Enduron lenses are precision-cast from CR- 
39. They have their own system of computa- 
tions for corrected curves based on marginal 
astigmatic variation. 

Enduron lenses are only about half the 
weight of glass. This contributes significantly 
to wearing comfort in strong prescriptions 
and wherever there is a tendency for frame 
slippage due to nasal contours. 

In impact resistance, Enduron lenses are 
comparable to toughened glass of the same 


BAUSCH & LOMB 
91105 Lomb Park, Rochester 2, N. Y. 


Sirs: Please send me an Enduron lens sample _ | 
and copy of the patient folder on Enduron 
lens care. 
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For protection, 


prescribe ENDURON 


thickness. Polymerized to a hard clear struc- 
ture with remarkable surface toughness, 
Enduron plastic produces lenses of unusual 
strength and scratch resistance. 

You can prescribe Enduron lenses with 
complete confidence. A new folder, enclosed 
with every Enduron prescription, tells pa- 
tients how to care for their lenses. 

Use the coupon below to obtain a sample 
Enduron lens and a copy of the Enduron pa- 
tient folder that goes with each prescription. 


@ BAUSCH 6 LOMB 


uot? 
: 
| 


AMERICAN JOURNAL OF OPHTHALMOLOGY XXXI 


for featherweight comfort, 
allyl ester plastic lenses 


Enduron Single Vision Enduron Round-Seg Bifocal Enduron High Plus Lenticular 
{one of three styles 
depending on power) 
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retinal 
hemorrhages 
absorbed 


use 
of 


NO IODISM 


As shown by retinal photography, rapid 
absorption of retinal hemorrhages fol- 
lows use of IODO-NIACIN. These re- 
sults have been established in a series of 
22 cases, 12 of retinal and 10 of vitreous 
hemorrhages.’ 


IODO-NIACIN Tablets contain potas- 
sium iodide 135 mg. (2% gr.) and nia- 
cinamide hydroiodide 25 mg. (% gr.). 
The dosage used was | tablet three times 
a day. For greater effect this dosage may 
be doubled. 


IODO-NIACIN may be administered in 
full dosage for a year or longer without 
any iodism or ill effect.’ 


In emergencies, for rapid and intensive 
action, IODO NIACIN Ampuls may be 
used intramuscularly or intravenously.’ 
IODO-NIACIN Tablets are supplied in 
bottles of 100. Slosol coated pink. Am- 
puls 5 cc. boxes of 10. 


CHEMICAL COMPANY 


3721-27 Lactede Ave., St. Louls 8, Mo. 


2. Am. J. Ophth. 42-771, 1956. 


2. Am. J Digest Dis. 22:5, 1955. 


city ZONE STATE 


3B. Mcd. Times 84:741, 1956. *US. Patent Pending 

' —-Write for professional samples and literature om, 

COLE CHEMICAL COMPANY ajos § 

3721-27 Laclede Ave 

St. Lous 8, Mo | 
Gentlemen Please send me professional literature and samples 

of 10DO NIACIN 


(figure 1) 
Retinal 
hemorrhages 
before treatment 
with 
pel rat 
‘ 
| 
es 
— (Figure 2) 
After 18 
lodo-Niecin 
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from UNIVIS research 


the 
new lens 


FRG FUE 0.22 Nu-tine 


clear lenses (not tinted) 
absorb 90% of the 


ultraviolet rays 
normally entering 


performance 


the only 


available 
FUG nu-tine 7 cve 23 


with 
The 
UNIVIS — 
Lens Company + Dayton 1, Ohio 
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A 1 k brings you a 
new addition to our 
STRAIGHT TOP MULTIFOCAL FAMILY 
with exclusive 


GITSON PROCESS 
ACCURACY... 


Volk CatraConoid Bifocals 


Aspheric Cataract Lenses in GLASS 


NOW Your ic Patients Can Have Clear 
Side Vision to: Park easily... Use the mirror... 


Read comfortably ... Walk confidently ... Work efficiently 


PROCESS For Every Purpose 


Post-operative Adaptation to Cataract Lenses 
is Faster with Volk CatraConoid Bifocals 


@ No telltale bull’s-eye circle 
@ Clear, edge-to-edge distance vision 
@ Clear, wide-field, deep-focus reading vision 


Manufactured Exclusively by American Bifocal Co., Inc. 
Under the GITSON PROCESS 


AMERICAN BIFOCAL COMPANY, inc. 


Producers of Straight Top ABC Bifocals and Trifocals 


1440 ST. CLAIR AVENUE e CLEVELAND 14, OHIO 
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LENS SEMINARS 
| [0 


EE-DAY SEMINA LENS ‘ADIUS 


Ls 


¢ 


TIME: All seminars will be held from 10 a.m. to 5 p.m. daily. 


THREE-DAY SEMINAR: A comprehensive course of study designed to provide information and practical 
knowledge that can assist you in successfully fitting contact lenses. The latest techniques and de- 
velopments will be presented such as fitting SPHERCON®, Bi-Curve and Tri-Curve lenses; the use of 
the new TORCON® lens in fitting unusual astigmia cases; the techniques of fitting BICON®, de Carle, 
and C. B. bifocal contact lenses; TELECON*, a recently introdu subnormal vision aid; Photo- 
Electronic-Keratoscopy (PEK*), its theory and use; CONTA-SONICS*, an invaluable aid to the prac- 
titioner. 

To gain practical experience, each practitioner who registers for this course will receive a popenes 
pair ol eauints lenses, which will be fitted in class. Your K-readings and Rx must be included with 


your registration so that your lenses can be p prior to course date. 


ONE-DAY LENS ADJUSTMENT SEMINAR: Provides the basic theory and practice required to perform 
all contact lens adjustments. This course to include: The CON-LISH® process of uniform edge finishing; 
methods of applying a CN bevel; grinding, polishing, and blending of intermediate an peripheral 
curves. The fundamentals of proper lens inspection will be fully demonstrated. Skill in lens inspection 
will enable you to objectively verify each lens adjustment you make. 


SPRING 1960 SCHEDULE OF COMPREHENSIVE SEMINARS 


Three-Day Seminars Lens Adjustment Seminars City and State Hotel 
February 23-24-25 February 26 Memphis, Tennessee Peabody 
March 1-2-3 March 4 Detroit, Michigan Statler 

March 8-9-10 March 11 Washington, D. C. Statler 

March 15-16-17 March 18 Sait Lake City, Utah Utah 

March 22-23-24 March 25 New York, New York tVision Center 
April 5-6-7 April 8 Los Angeles, California Ambassador 
April 12-13-14 April 15 Phoenix, Arizona Westward Ho 
April 19-20-21 April 22 Miami, Florida McAllister 
April 26-27-28 April 29 New Orteans, Lovisiana Jung 

May 3-4-5 May 6 St. Louis, Missouri Coronado 

May 10-11-12 May 13 Dallas, Texas Sheraton 

May 24-25-26 May 27 Boston, Massachusetts Sheraton-Piaza 
June 7-8-9 June 10 Montreal, Quebec Queen Elizabeth 
June 14-15-16 June 17 Philadeiphia, Pennsytvania 

June 21-22-23 June 24 Denver, Colorado Brown Palace 


DUCTUS DEDICATIONE 
tThis Seminar will be held at the Wesley/Jessen Contact 900 wees 
Lens Company, Vision Building, 635 Madison Ave., 
New York 22, N.Y. 


C) Enclosed is my registration check for $65.00 for the 
Three-Day Contact Lens Seminar. 


SEMINAR REGISTRATION FORM 


Please mail to THE PLASTIC CONTACT LENS COMPANY, 
5 South Wabash Avenue, Chicago 3, illinois. A $25.00 DE- 
POSIT IS REQUIRED WITH ALL REGISTRATIONS. CHECK 
THE SEMINAR YOU DESIRE TO ATTEND: 

Note: If registering for the Three-Day Course, be sure to include 
your K-readings and Rx so we may process your lenses prior 
to seminar date. 


PLASTIC CONTACT LENS COMPANY 
5S South Wabash Avenue, Chicago 3, Illinois 


THE 


(_] Enclosed is my registration check for$27.50 for the 
One-Day Lens Adjustment Seminar. 


(Date of Seminar) City- 

Name 

Your Mailing Address 

City Zone __—____ State 


\ 
‘ || 
HHA 
\\\\ 
RECORD K-READINGS AND YOUR RX HERE: 
Retraction: 0. 8. —_________ 
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to make the most of your talents and techniques... 


TR Electronic Tonographer 


The new dual model—improved Electronic Tonometer and synchro- 
nized direct-writing recorder in one compact unit—brings greater 
accuracy and ease to both routine tonometry and clinical tonography. 
Developed through V. Mueller research. New brochure upon request. 


VMUELLER CO. 


Fine Surgical Instruments and Hospital Equipment Since 1895 


330 S. HONORE STREET, CHICAGO 12, ILLINOIS 
DALLAS « HOUSTON « LOS ANGELES « ROCHESTER, MINN. 
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WHEN A CURVED-TOP 
IS PREFERRED .. . 


There is an area of preference in all things, 
and the choice of a multifocal is no exception. 
Some refractionists prefer the Vision-Ease 
D-style bifocal, the popular straight-top seg- 
ment; some prefer a round segment for 
other reasons. The curved-top segment has 
found a wide acceptance among professional 
men because it combines the advantages of 
the straight-top with the advantages of the 
round segment. 


For practitioners who prefer the curved-top 
segment, Vision-Ease proudly offers the 
C-style bifocal, in 20 and 22mm segments. 
This fine lens offers refractionists a wide 
range of availabilities in both standard 
forms from stock and non-standard forms 
through the famed Vision-Ease Special 
Order Service. It is carried in all Vision- 
Ease Branch Stock Offices as a standard 
item, in Tints and in White. 

The Vision-Ease C-style bifocal features a 
precise, color-free segment and compensated 
curves for your laboratory’s convenience. 
Whenever the Rx calls for a curved-top 
bifocal, specify Vision-Ease C-style .. . for 
the finest in Vision-Ease Quality! 


AGE 


THE VISION-EASE CORPORATION 
St. Cloud, Minnesota h 


These fine curved-top bifocals are available 
as regular stock items in most-wanted base 
curves, adds and tints. For non-standard 
availabilities, check your laboratory or the 
nearest Vision-Ease Stock Office. 


VISION-EASE C-20 VISION-EASE C-22 
20mm curved-top 22mm curved-top 


It is a matter of pride that Vision-Ease Multifocals are available to the professions only through estab- 
lished, ethical suppliers; Vision-Ease does not engage in any form of direct distribution and special work 
is performed only on request of a recognized Vision-Ease supplier. 
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. . « THE ONLY TOPAZ TINTED LENSES 
THAT GIVE GLARE AND SUN PROTECTION 


Zeiss UROPAL lenses, with fully corrected curve, are renowned throughout the 
world for their quality and they are the only lenses, with light tint, that filter 

out the harmful ultra violet and infra-red rays. The topaz tint is cosmetically 
becoming to the wearer and gives the impression of lightness and 

brilliance which is so helpful to the sight even in artificial light without the 
penalties imposed by invisible rays, which come from all sources of light. 


There is nothing like Zeiss Uropal for everyday wear. 


ZEISS PUNKTAL LENSES . . . classic white lenses that give 
a point focal image and broad field of vision throughout 
the lenses, are available in a wide range of powers. 


- ZEISS UMBRAL LENSES . . . give perfect eye protection, 


in summer and winter, against excessive glare and 
infra red and ultra violet rays, yet the even brown tint 
retains colors in their natural proportions. 


TO BE SURE... . dispense the finest . . . specify ZEISS LENSES 
for all your patients. 


For your protection every lens bears this symbol of perfection. 7 


Sole agent in the U.S.A.. 


TRANS-CONTINENTAL OPTICAL CORP. 


2315 BROADWAY, NEW YORK 24, N.Y. 
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— CARL > 
ZEISS 


SLIT LAMP APPARATUS =f" 


On instrument table or compound stage, the latter 
designed for electric tables or refracting units 


Requires no adjustments. The slit lamp can 
be swung past the corneal microscope without 
interruption of observation. Can be set for 
five different magnifications by simply turn- 
ing a knob, without changing objectives, eye- 
pieces or working distance. Affords maximum 
brilliance of the illuminating rays and sharp- 
est possible definition of the microscope 
images. 


Supplementary equipment such as Hruby 
lens, gonioscope, photo attachments, etc. are 
available. 


FUNDUS CAMERA | 


This camera photographs a circular fundus t 
area with a diameter of 30°—in colar or black- 
and-white. Movements of the eye do not affect 
picture definition because electronic flash per- 
mits a short exposure. Diameter of the cam- 
era’s illuminating pupil is adjusted to the di- 
ameter of the patient's pupil. Optically com- 
pensates for chromatic aberration and astig- 
matism of the eye. Operation of the camera is 
largely automatic—shutter release switches 
from observation to photography. Can also be 
used as a measuring camera. Uses standard 
35 mm film. 


OTHER CARL ZEISS EQUIPMENT 


Operation Microscope Vertex Refractionometer At- 
tachment for Gonioscopy * Photo Attachments for Slit 
Lamp and Operation Microscope « Diagnostic Set - Hand 

* Twin Lamp Binoculor Head Magnifier. 


Write for literature 


COMPLETE 
SERVICE FACILITIES 


ZEISS, 


485 FIFTH AVENUE, NEW YORK 17, N. Y. 


All Carl Zeiss products are made in West Germany 
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ocular anesthetic 


rated highly for office use’ 


considered outstanding in 
ophthalmic surgery’ 


rapid 
e produces anesthesia within 2-5 minutes. 
... duration of anesthesia 30 to 50 minutes.? 


safer 


e clinical evaluation studies in various medical 
specialties (more than 5000 patients) showed 

a sensitivity of less than '/10 of 1%. e rarely 
causes irritation. e no influence on pupillary size. 


antibacterial 


e significant antibacterial action. 
Dyclone Solution 0.5 per cent, bottles of 1 and 8 oz. 
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PITMAN-MOORE COMPANY 
DIVISION OF 

ALLIED LABORATORIES, INC. 
INDIANAPOLIS 6, INDIANA 


Dyclone (dyclonine HCl) is an 
organic ketone, synthesized 
by Pitman-Moore Company. 
It is not a “caine” type 
compound. 


1. Swan, K. C.: Tr. Am. Acad. 
Opth. 60:368, 1956. 

2. Arora, R. B., et af.: E. E. N. T. 
Menthly 34:593, 1955. 

3. Florestano, H. J., and Bahier, 
M. E.: J. Am. Pharm. A. (Scient. 
Ed.) 45: 360, 1956. 
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A practice-building idea .. 


‘‘Add a pair for outdoor wear”’ 


Your patients need and want outdoor glasses. 
Unless you recommend them, however, many will 
buy cheap sun glasses that may fit poorly, distort 
vision and provide inadequate protection. Your 
suggestion to “Add A Pair For Outdoor Wear’’ is 
therefore timely, practice-building and in the best 


interests of your patients. 
AO Outdoor Glasses are tops in style and 


quality. Recommend AO Calobar®, Cosmetan® 
and True Color, combined if you like with glare- 
eliminating Polaroid* elements. AO also offers 
these three absorptive colors throughout its oph- 
thalmic Rx line, including Single Vision, Multi- 
focals and AOLITE. 

Available through your local AO Branch or AO 
Franchised Distributor. 


*T.M. Reg. by Polaroid Corp. 


American © Optical 


COMPANY 


Since 1833 ... Better Vision_for Better Living 
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this is it! 

the new 
HEMISPHERIC 
PROJECTION 
PERIMETER 


A Bowl-type Perimeter With Arc-type Projection 


Made in Germany—here is a new type of precision instrument for 


Permits exact determination of the 
external limits of the visual field and 
valuation of scotoma. 


Background of Perimeter white, 
homogenously and constantly illumi- 
nated. 


Half diameter 30 cm. 


Projection of test marks in white, 
green, red, yellow and blue—sizes: 
9: 4.5; 2.25 and 1.12 mm. 


Intensity of test marks: 1; 1/4; 1/16 
and 1/64. 


Projector arrests automatically but can 
also work without arresting. It is bal- 
anced in every position within swing- 
ing area by weight compensation. 


che of Vision 


examination of the visual field with regards to light and color perception. 


e Target can be projected to any place 


in the hemisphere. 
Provides positive holding of patient's 
head... eye can be perfectly 


positioned and observed under exami- 
nation. 


By means of the push button switch, 
the light of the projector may be 
switched off or made to flicker with- 
out noise. 


Mounted on a beautiful, sturdy in- 
strument table with unique hydraulic 
system for elevation and lowering. 


$1,295 Complete 
See it in our Instrument Department 


Write for more information. 


137 No. Wabash 
Chicago 2, Illinois 
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THE ATLASES OF OPHTHALMOSCOPY: 
Keys,’ M.A., anp C. Witsur Rucker, M.D. 


THOMAS E. 


NuMsBer 5, Part 


A BIBLIOGRAPHY, 1850-1960* 


Rochester, Minnesota 


In commemoration of the centenary of 
the invention of the ophthalmoscope, we 
compiled a comprehensive catalogue of 
“Atlases of Ophthalmoscopy” for an exhibit 
of atlases at the meeting of the American 
Medical Association in 1950. This catalogue 
was privately printed, and the supply is now 
exhausted. To make the list available to 
interested readers, Dr. Vail suggested that 
we bring it up to date, and he has graciously 
offered to reprint it in Tue JOURNAL. 

In compiling our list, we have found it 
difficult to decide whether some books are 
atlases or merely illustrated texts, and we 
have been forced in some cases to make 
purely arbitrary decisions. We have omitted 
manuals unless they were abundantly illus- 
trated or were of special significance. Texts 
on ophthalmology which incidentally con- 
tain some pictures of the retina have not been 
included. 

Ophthalmoscopy developed from a simple 
eye speculum that a young professor, Her- 
mann Helmholtz, constructed with a few 
glass slides and some cardboard for the pur- 
pose of demonstrating to his students a 
principle in optics. He wished to explain 
why the pupil of the eye appeared black 
and how under special circumstances it 
could be made to appear red. The phenome- 


* From the Mayo Clinic, and the Mayo Founda- 
tion, Graduate School, University of Minnesota. 

t Librarian, Mayo Clinic; assistant professor of 
history of medicine, Mayo Foundation, Graduate 
School, University of Minnesota. 


non and its explanation were well enough 
known at that time. But he went a step 
farther and devised a mirror which not only 
illuminated the interior of the eye but per- 
mitted a view of the retina. 

He announced his invention to the Berlin 
Physical Society on December 6, 1850, in a 
paper presented by his friend, Du Bois- 
Reymond.' On December 17, 1850, he wrote 
to his father as follows :* 


In regard to time-measurements I have at pres- 
ent no new results, but have devoted myself to the 
construction of fresh apparatus and necessary pre- 
liminaries. But I have made a discovery during my 
lectures on the Physiology of the Sense-organs, 
which may be of the utmost importance in ophthal- 
mology. It was so obvious, requiring, moreover, no 
knowledge beyond the optics I learned at the Gym- 
nasium, that it seems almost ludicrous that I and 
others should have been so slow as not to see it. It 
is, namely, & combination of glasses, by means of 
which it is possible to illuminate the dark back- 
ground of the eye, through the pupil, without em- 
ploying any dazzling light, and to obtain a view of 
all the elements of the retina at once, more exactly 
than one can see the external parts of the eye with- 
out magnification, because the transparent media of 
the eye act like a lens with a magnifying power of 
twenty. The blood-vessels are displayed in the neat- 
est way, with the branching arteries and veins, the 
entrance of the optic nerve into the eye, &c. Till 
now a whole series of most important eye-diseases, 
known collectively as black cataract, have been 
terra incognita, because the changes in the eye were 
practically unknown, both during life, and, gener- 
ally speaking, after death. My discovery makes the 
minute investigation of the internal structures of 
the eye a possibility. I have announced this very 
precious egg of Columbus to the Physical Society 
at Berlin, as my property, and am now having an 
improved and more convenient instrument construc- 
ted to replace my pasteboard affair. I shall examine 


Fig. | (Keys and Rucker). The first published illustration of the fundus of the eye. Taken from Van Trigt, 


aa courteny of the Nationa! Library of Medicine.) 


The eye as viewed by indirect ophthalmosco 


1853. (Reproduced 
y. Taken from Ruete, 1854. 


2 (keys and Rucker). 
Fis. 3 aeger, 1855. 


eys and Rucker). The background of the normal eye. Taken from 
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aS many patients as possible with the chief oculist 
ere, and then publish the matter. 


The following October saw the publica-? 


tion of his classic Beschreibung eines Augen- 
Spiegels....* 

Since then more than a hundred atlases 
dealing with ophthalmoscopy have been 
printed, many of them beautifully illustrated. 
The first published illustrations of the fundus 
of the eye (fig. 1) appeared in the thesis 
written in Latin for his doctorate by a medi- 
cal student in Holland in 1853. The writer, 
A. C. Van Trigt (see list of “Atlases ar- 
ranged alphabetically with annotations’), 
had seleeted for his subject the eye speculum 
recently invented by Professor Helmholtz 
of Konigsberg. Ruete invented the indirect 
method of ophthalmoscopy in 1852 and, in 


1854, published a monograph including a 
number of pictures of the fundus (see list 
of atlases). With his method the examiner 
sees not only the fundus filling the pupillary 
area, but also the iris, sclera and even the 
lids. Ruete drew all he saw, as in Figure 2. 
Jaeger of Vienna published a collection of 
paintings of the fundus of the eye in 1855 
(see list of atlases) and published enlarged 
volumes in 1869 and 1870. He took infinite 
pains with his illustrations and stated in the 
introduction to one of his books that some 
paintings required 20 to 40 sittings of two 
to three hours each (for example, fig. 3). 
In most of the early texts on ophthalmoscopy 
and in some of the later ones the illustrations 
were painted by the ophthalmologists them- 
selves. 


REFERENCES 


1. Helmholtz, H.: Ueber das Leuchten der Augen (Dec. 6, 1850). Fortschritte der Physik in den Jahren 
1850 und 1851. Dargestellt von der physikalischen Gesellschaft zu Berlin. Berlin, Georg Reimer, 1855, V1 


and VII Jahrgang. Nachrichten, VII. 


2. Koenigsberger, L.: Hermann von Helmholtz. (Translated by Frances A. Welby.) Oxford, Clarendon 


Press, 1906, pp. 73-74. 


3. Helmholtz, H.: Beschreibung eines Augen-Spiegels zur Untersuchung der Netzhaut im lebenden 
Auge. Berlin, A. Forstner’sche Verlagsbuchhandlung, 1851, 43 pp., 1 L, 1 pl. (Translation by Hollenhorst, 
R. W.: Description of an ophthalmoscope for examining the retina in the living eye. A.M.A. Arch. 


Ophth., 46 :565-583 [Nov.] 1951.) 


THE ATLASES ARRANGED ALPHABETICALLY WITH ANNOTATIONS 


ApaM, Curt: Ophthalmoskopische Diagnostik an der Hand typischer Augenhintergrunds- 
bilder. Mit besonder Beriicksichtigung der fiir die Allgemein-Medizin wichtigen 


Falle fur Arzte und Studierende ... 


Mit 86 mehrfarbigen Abbildungen auf 48 


Tafeln und 18 Textabbildungen. Berlin und Wien, Urban und Schwarzenberg, 


1912. xxi, 232 pp. 48 col. pl. 


Note: These are excellent colored reproductions of paintings by the author who worked at the 
University Eye Clinic in Berlin. They represent the inverted image of indirect ophthalmoscopy 
magnified 10 times. This was a popular text during the First World War and for a decade or 


more after it ended. 


————: Diagnostic ophtalmoscopique d’aprés des reproductions types de fonds d’yeux. Avec 
examen spécial des cas importants de médecine générale a l’usage des meédecins et 


des étudiants ... Trad. par F. Bourdier .. . 


avec une préface par (F.) de Laper- 


sonne ... Paris, Librarie le francois (1913). xxi, 242 pp., 48 col. pl. 
———: Ophthalmoscopic Diagnosis based on Typical Pictures of the Fundus of the Eye 
with Special Reference to the Needs of General Practitioners and Students .. . 


Translated by Matthias Lanckton Foster .. . 


with 86 colored pictures on 48 plates 


and 18 illustrations in the text. New York City, The Medical Art Agency, Rebman 
Co., sole agents, ©1913. xx, 229 pp., illus., 48 col. pl. 


ATKINSON, DONALD TAyLor, 1874- 


: The Ocular Fundus in Diagnosis and Treatment 


... Philadelphia, Lea and Febiger (°1937). 142 pp., illus., 58 col. pl. 
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Note: The plates, both colored and black and white, are wholly the work of the author himself, 
not that of a professional artist. 


BADER, CHARLES, 1825-1899: The Natural and Morbid Changes of the Human Eye, and 
Their Treatment. With an atlas of 10 plates. London, N. Tritbner & Co., 1868. viii, 
505 pp. Accompanied by “Plates illustrating the natural and morbid changes of the 
human eye ...”’ 32 pp. and 10 plates, 5 of the fundus in col. 


Note: The fundus illustrations are poor reproductions from the originals painted by Mr. R. 
Schweizer of Clerkenwell. Jaeger in his Ophthalmoskopischer Hand-Atlas (1869) referred to 
them contemptuously. 


Barker, W. B.: see Haab, O. 

Bayer, Josepn, 1847-1925: Bildliche Darstellung des gesunden und kranken Auges unserer 
Hausthiere .. . Wien, W. Braumuller, 1891-1892. I und II Abth., 13 1., 12 col. pl.; 
13 1., 13 col. pl. 
Note: Diseases of the eye of the horse are emphasized in this early veterinary ophthalmoscopy. 

BearD, CHartes Heapy, 1855-1916: . . . Ophthalmic Semiology and Diagnosis. Philadel- 
phia, P. Blakiston’s Son and Co., 1913. xi, 400 pp., 13 col. pl. (This volume is one 
of a series entitled: “An International System of Ophthalmic Practice,” edited by 
Walter L. Pyle. ) 
Note: Disorders of the optic nerve head and retina are discussed in their relationship to general 


diseases. The original drawings of the fundi were painted in color by the author, but were re- 
produced in black and white in order to minimize the expense of publication. 


BeDELL, ARTHUR JOSEPH, 1879- : Photographs of the Fundus Oculi; a Photographic 
Study of Normal and Pathological Changes Seen with the Ophthalmoscope . . . An 
atlas containing 95 plates, 324 single pictures and 272 stereoscopic photographs. 
Philadelphia, F. A. Davis Co., 1929. 317 pp., 95 pl. (Also issued in 2 v.) 

Note: This is the second atlas of photographs to be published and was preceded only by that of 


Dimmer and Pillat; it is the first to be printed in English. Many of the illustrations are 
stereophotographs. 


Bennett, R. W.: see Bothman, L. 

BeRARD, E.: see Jaeger, 

Bonacco oto, G.: see Marzio, Q. di 

Bonamour, Georces, 1907- : Etude clinique du fond d’oeil dans Ihypertension artéri- 
elle. Lyon (Privately printed, 1936). 5 p. L, 141 pp., 8 L, illus. (Travail de la 
clinique ophtalmologique du Professeur Bonnet. Préface par A. Dumas. ) 

Bonnet, P.: see Bonamour, G. 

Bonnet, Paut, 1884- : . . . Altérations de la rétine en rapport avec les affectiones 
générales. Atlas ophtalmoscopique II. Rapport présenté a la Société frangaise 
d’ophtalmologie le 18 Mai 1947 . . . Paris, Masson et Cie, 1945. xii, 253 pp., 1 1, 
(tables des matiéres) illus., 36 col. pl. 


Note: This monograph deals chiefly with changes in the retina produced by blood dyscrasias and 
by diabetes mellitus. The colored illustrations are superior to those of the earlier French atlases. 


BotHMAN, Lovts, 1893-1949, and Bennett, Revert W.: Fundus Atlas; Stereoscopic 
Photographs of the Fundus Oculi. Chicago, Year Book Publishers, 1939. 3 1, 50 


numbered cards, illus. 

Note: This is a collection of black-and-white stereograms made with the aid of the reflex-free 
Nordenson fundus camera and enlarged about three times. Each is accompanied by a brief case 
report and a description of the fundus picture. 


Boucuut, J. Euctne, 1818-1891: Du diagnostic des maladies du systéme nerveux par 
l'ophthalmoscopie . . . Paris, Germer Bailliére, 1866. xx, 503 pp.; illus., 24 col. pl. 


Note: The atlas is composed of 24 chromolithographs prepared by the author, which were printed 
separately and pasted on the appropriate pages. They are inferior to the German plates of the 
same period. 
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———-: Atlas d’ophtalmoscopie médicale et de cérébroscopie, montrant chez homme et 
chez les animaux les lésions du nerf optique, de la rétine et de la choroide produites 
par les maladies du cerveau, par les maladies de la moelle épiniére et par les maladies 

, <constitutionnelles et humorales. Paris, J.-B. Bailliére et Fils, 1876. viii, 148 pp., 14 pl. 
Note: This is an early example of ophthalmoscopy as a guide to general diagnosis. It is reviewed 
as inaccurate and careless throughout in Jahresber. ti. d. Ophth., 7 :375-382, 1876. 

BourpDIeR, F.: see Adam, C. 

CATTANEO, Donato: . . . Oftalmoangioscopia . . Bologna, L. Cappelli, 1947. 636 pp., illus., 
71 col. pl. 

Note: Each plate consists of a photograph of the fundus in black and white and beneath it a 


painting of the same fundus in color, which brings out details not always distinct in the photo- 
graph. The importance of impaired circulation in the retina is emphasized. 


CLARKE, Ernest, 1857-1932: .. . The Fundus of the Human Eye, an Illustrated Atlas for 
the Physician . . . Oxford University Press; London, Humphrey Milford, 1931. 
8 p. 1., 51 col. pl. 

Note: Fifty-one colored paintings selected from the collection of Messrs. Theodore Hamblin of 
London, opticians, are reproduced with brief descriptive legends. 

CLARKE, E.: see Haab, O. 

CLerici, ANTONIO: Retinografia; studio fotographico del fondo oculare. Milano, Istituto 
Editoriale Cisalpino, 1943. 269 pp., 130 photographs in black and white and 8 in 
color. 

Note: A collection of fundus photographs, most of them enlarged to about 17 cm. in diameter. 
Accompanying each photograph is a short description including a brief account of the patient and 
a paragraph of discussion. 

——: Studio documentato del fondo oculare: alterazioni circolatorie, 133 retinografie. 
Milano, A. Fattorini, 1957. 209 pp., 2 IL, 133 pl. 
Note: The originally excellent photographs have lost detail in reproduction by off-set lithography. 

Couanau, A.: see Tille, H. 

CuENoD, A.: see Haab, O. 

Danis, Marcer, 1883-1943: . . . Les aspects normaux et les anomalies congénitales du fond 
de l’oeil. Atlas ophtalmoscopique. Rapport présenté a la Société d’ophtalmologie le 
25 Mai 1940 .. . Paris, Masson et Cie, 2 p. 1., 276 pp., illus., 38 col. pl. 

Note: This is a consideration of the anatomic basis of congenital anomalies. The colored plates 
of the fundi are from paintings by the author. 

DELGADO JuGo, F.: see Liebreich, R. L. 

Dim MER, Friepricu, 1855-1926: Der Augenspiegel und die ophthalmoskopische Diagnostik 

. Leipzig und Wien, Toeplitz und Deuticke, 1887. vii, 175 pp., 73 illus. 

——: Der Augenspiegel und die ophthalmoskopische Diagnostik. 2 umgearbeitete und 
vermehrte Aufl. Leipzig und Wien, F. Deuticke, 1893. ix, 206 pp., 91 illus. 
—_——: Die Photographie des Augenhintergrundes. Wiesbaden, J. F. Bergmann, 1907. ix, 

(1 1.), 742 pp., 15 pl. 

Note: This is a text on fundus photography with an exposition of the basic principles, a descrip- 
tion of the author’s apparatus and an explanation of its use. It contains 12 plates of fundus photo- 
graphs. 

———: Der Augenspiegel und die ophthalmoskopische Diagnostik .. . Dritte Aufl. Leipzig 
und Wien, Franz Deuticke, 1921, xi, 1 p., 633 pp., 11 pp., illus., 16 pl. 

Note: This is a comprehensive text with 10 pages of fundus photographs at the end. 

-_.: Atlas photographischer Bilder des menschlichen Augenhintergrundes . . . von 
Friedrich Dimmer und Arnold Pillat . . . Leipzig und Wien, Franz Deuticke, 1927. 
30 pp., 84 pl. 
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Note: Throughout his life Dimmer had planned to publish an atlas of photographs of the fundus, 
a before the project was completed. The task was concluded by one of his students, Dr. 
Dumas, A.: See Bonamour, G. 
E_wyn, HerMan, 1885- : Diseases of the Retina . . . Philadelphia and Toronto, the 
Blakiston Company, 1946. xi, 587 pp., illus., 19 col. pl. 
: Diseases of the Retina. Ed. 2... New York, Blakiston [1953]. 713 pp., 243 illus.. 


Note: This is an admirable text. The emphasis here is on the ocular manifestations of disease. 
It is complete enough for the graduate student, but is not burdened with unnecessary detail. 


ERBAUGH, JOHN K.: Principles of Ophthalmoscopy. Springfield, Illinois, Charles C Thomas, 
1958. x, 69 pp., 8 col. pl. 

FisHerR, WILLIAM ALBert, 1859-1944: Ophthalmoscopy, Retinoscopy and Refraction . . . 
Chicago (Privately printed for the author, 1922). 5 p. 1., 218 pp., 3 L, illus., 24 col. 
pl. A duplicate set of col. pl. inserted at the end of the volume. 

—__—-: Ophthalmoscopy, Retinoscopy and Refraction. Ed. 2. Philadelphia, F. A. Davis Co., 
1927. 291 pp., illus., 24 col. pl. A duplicate set of col. pl. inserted at the end of the 
volume. 

————: Ophthalmoscopy, Retinoscopy and Refraction. Ed. 3. Philadelphia, F. A. Davis Co., 
1931. 291 pp., pl. 

Foster, M. L.: see Adam, C. 

FROMAGET, C.: see Nicolas, E. 

Frost, WriitaAM Apams, 1853-1935: The Fundus Oculi with an Ophthalmoscopic Atlas, 
Illustrating Its Physiological and Pathological Conditions . .. Edinburgh and London, 
Young J. Pentland, 1896. New York, the Macmillan Company. xviti, 1 p. 1., 228 pp., 
107 figs. on 47 col. pl. with legends and explanatory matter between. 

Note: The illustrations were painted by A. W. Head and reproduced by color lithography. They 


were the finest plates of the fundus produced before the time of the electric ophthalmoscope. It 
was a deservedly popular text in its day. 


Fucus, ADALBERT, 1887- : Die Erkrankungen des Augenhintergrundes . .. Wien, Franz 
Deuticke, 1943. xv, 287 pp., 44 col. pl. 

————: Diseases of the Fundus Oculi with Atlas. Translated by Erich Pressburger, edited 
by Abraham Schlossman. Ist English ed. Philadelphia, the Blakiston Company, 
1949. xiv, 337 pp., illus., 44 col. pl. 


Note: This is an amplified English translation of a text published 6 years previously in German. 
It attempts to correlate the ophthalmoscopic picture with basic pathology. 


GALEZOWSKI, Xavier, 1832-1907: Traité iconographique d’ophthalmoscopie, comprenant 
la description des différents ophthalmoscopes, |’exploration des membranes internes 
de l'oeil et le diagnostic des affections cérébrales et constitutionnelles . . . Paris, J.-B. 
Bailliére et Fils, 1876. viii, 286 pp., 20 col. pl. 
Note: The author was born in Poland, studied medicine in St. Petersburg and practiced and 
taught in Paris. His chief interest was the relation of the eye to diseases of the brain. 


————: Traité iconographique d’ophthalmoscopie, comprenant la description des différents 
ophthalmoscopes, l’exploration des membranes internes de l'oeil et la diagnostic des 
affections cérébrales et constitutionnelles .. . 2 éd. .. . Paris, J.-B. Bailliére et Fils, 
1886. vi, 355 pp., illus., 28 col. pl. 


Note: This was one of the more widely used atlases of the time. The illustrations are reproduc- 
tions from paintings by the author. 


Gowers, WiLLiaM Ricnarp, 1845-1915: A Manual and Atlas of Medical Ophthalmoscopy. 
London, J. and A. Churchill, 1879. xi, 352 pp., 16 pl. 


Note: The author was a famed London neurologist. The illustrations in his text were reproduc- 
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tions of his own paintings, a few in natural color, the others in sepia. He felt sepia represented 
pathologic conditions more exactly. 

———: A Manual and Atlas of Medical Ophthalmoscopy. Ed. 2. London, J. and A. 
Churchill, and Philadelphia, P. Blakiston, 1882. xvi, 384 pp., 16 pl. 
: A Manual and Atlas of Medical Ophthalmoscopy . . . Ed. 3, rev. . . . Ed. with the 
assistance of Marcus Gunn . . . London, J. and A. Churchill, and Philadelphia, P. 
Blakiston’s Son & Co., 1890. xi, 330 pp., illus., 12 pl. 

———: A Manual and Atlas of Medical Ophthalmoscopy . . . Ed. 4. Ed. by the author 
and Marcus Gunn . . . London, J. and A. Churchill, 1904, xi, 318 pp., illus., 10 pl. 

————: Die Ophthalmoskopie in der inneren Medizin. Ein Handbuch und Atlas . . . Nach 
der 3. englischen Aufl. ubersetzt von Karl Grube. Leipzig und Wien, Franz Deuticke, 
1893. iv, 353 pp., 12 pl. 

GrRuBE, K., see Gowers, W. R. 

GUERINEAU, JosEPH-DEstrE: Du diagnostic différentiel a l'aide de l'ophthalmoscope des 
amauroses vraie et simulée devant les conseils de révision. Paris, P. Asselin, 1860. 
2 p.l., 104 pp., 21 col. pl., IIT. 


Note: This elementary manual was published as an aid to surgeons in evaluating alleged blindness 
on the part of recruits inducted into military service. The author’s colored illustrations are lack- 


ing in adequate detail. 
Guist, Gustav: Coincident Ophthalmoscopy and Histology of the Optic Nerve . . . Vienna, 
Published by the author, 1934. 2 v. illus., v. 1, text, v. 2, atlas. 


Note: This work is unique in that the illustrations and accompanying microscopic sections were 
obtained from the same eyes. 

GUNN, M., see Gowers, W. R. 1890 and 1904. 

Haas, Otro, 1850-1931: Atlas und Grundriss der Ophthalmoskopie und ophthalmo- 
skopischen Diagnostik. Minchen, J. F. Lehmann, 1895. vi, 69 pp., 64 pl., 32 1. 
(Lehmann’s Medicin. Handatlanten, Band 7.) 

Note: This was a popular atlas designed especially for students. It appears in 5 German, 3 French 
and 5 English editions. Haab practiced and taught at the Eye Clinic in Zurich, Switzerland. The 
illustrations in the atlas were drawn by a professional artist under Haah’s supervision. 


——: ... Atlas und Grundriss der Ophthalmoskcopie und ophthalmoskopischen Diag- 
nostik. Mit 138 farbigen und 7 schwarzen Abbildungen .. . 2 Aufl. Munchen, J. F. 
Lehmann, 1897. ix (1 p.) 81 pp., 40 1., 79 pl., 1 tab. (Lehmann’s Medicin. Handat- 
lanten, Band 7.) 

—: ... Atlas und Grundriss der Ophthalmoskopie und ophthalmoskopischen Diag- 
nostik ... 3 Aufl. Miinchen, J. F. Lehmann, 1900. ix, 82 pp., 48 1., 82 pl. (Lehmann’s 
Medicin. Handatlanten, Band 7.) 

—: ... Atlas und Grundriss der Ophthalmoskopie und ophthalmoskopischen Diag- 
nostik .. . 4 Aufl. Miinchen, J. F. Lehmann, 1904. xi, 83 pl., 82 pp. (Lehmann’s 
Medizin. Handatlanten, Band 7. ) 

———:.... Atlas und Grundriss der Ophthalmoskopie und ophthalmoskopischen Diag- 
nostik ... 5 Aufl. Miinchen, J. F. Lehmann, 1908. xiii, 88 pp., 87 pl. (Lehmann’s 
Medizin. Handatlanten, Band 7. ) 

: Atlas manuel d’ophtalmoscopie. Ed. francaise par Albert Terson (et) A. Cuénod. 
Paris, J. B. Bailliére et Fils, 1896. x, 244 pp., 64 pl. 
Atlas manuel d’ophtalmoscopie. Ed. fraicaise par . . . Albert Terson (et) A. 
Cuénod, 2 éd., trés augmentée. Paris, J. B. Bailliére et Fils, 1900. 276 pp., 80 pl. 
_ Atlas manuel d’opthalmoscopie. Ed. francaise par . . . Albert Terson (et) A. 


Cuénod. 3 éd., trés augmentée . . . Paris, J. B. Bailliére et Fils, 1901. 276 pp., 80 pl. 
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: An Atlas of Ophthalmoscopy . . . With an Introduction to the Use of the Ophthal- 
moscope ... Tr. and ed. by Ernest Clarke . . . London, Bailliére, Tindall and Cox, 
and New York, William Wood and Co., °1895. 55 pp., 64 col. pl. 

: An Atlas of Ophthalmoscopy with an Introduction to the Use of the Ophthal- 

moscope. Translated and edited by Ernest Clarke. London, Bailliére, Tindall & Cox, 

1898. 

Note: The title page differs from 1895 edition, but contents are similar. 

———: An Atlas of Ophthalmoscopy .. . Tr. and ed. by W. B. Barker . . . London, 
British Optical Association, 1928. 1 pl., 230 pp., 87 (i.e. 88) mounted col. pl., diags. 

——_——: Atlas and Epitome of Ophthalmoscopy and Ophthalmoscopic Diagnosis . . . Au- 
thorized translation from the 3 rev. and enl. German ed. Ed. by G. E. de Schweinitz 

. with 152 colored lithographic illustrations. Philadelphia and London, W. B. 
Saunders Co., 1901. 85 pp., illus., 89 col. pl. 

————: Atlas and Epitome of Ophthalmoscopy and Ophthalmoscopic Diagnosis. Ed. by 
G. E. de Schweinitz. 2 Am. ed. from 5 Ger. ed. Philadelphia and London, W. B. 
Saunders Co., 1909. 94 pp., 152 pl. 

————: Skizzenbuch zur Einzeichnung ophthalmoscopischer Beobachtungen des Augen- 

Hintergrundes .. . 2 Ausg. Miinchen, J. F. Lehmann, 1895. 8 pp., col. pl. 


Note: Haab made a “sketch book” available for students of ophthalmoscopy. It provided colored 
plates, some showing typical normal fundi. The student was to trace any observed deviations on 
these plates and to attempt to arrive at a diagnosis by comparing his findings with those in Haab’s 
atlas. 


_——: Skizzenbuch zur Einzeichnung von Augenspiegel-Gildern. 2 verb, Aufl. Munchen, 
J. F. Lehmann, 1898. 14 1., 30 pl. 
Heap, A. W.: see Frost, W. A.; Johnson, G. L.; Wood, C. A. 


Note: A. W. Head made the illustrations for the atlases of these ophthalmologists. 

Hutke, Jonn Wuitaker, 1830-1895: A Practical Treatise on the Use of the Ophthalmo- 
scope, being the Essay for Whfch the Jacksonian Prize in the Year 1859 Was 
Awarded by the Royal College of Surgeons of England ... London, John Churchill, 
1861. viii, 70 pp., illus., ix-x, 4 col. pl. 

Note: A few of the colored plates are original; a few are copied after Jaeger. 

ILtyinsk1i, A. I.: Ophtalmoskopicheskii atlas, soderjat shii Kratkuju Hoiju ophtalmoskopa 

i xviii raskrashennich chromolitographicheskich. Moskva, V. J. Barbry, 1887. 24 pp.., 


3 col. pl. 
Note: This Russian atlas contains a short history of the ophthalmoscope and 18 chromolithographs 
of the fundi. Only one copy can be traced in this country, that in the National Library of Medi- 
cine. 

Inouye, T. [Talsuchichiro]: Inouye Kanrio shio [Inouye’s Ophthalmoscopic senate: 


(Tokio, S. Takahasi, 1893.) v. 1, 5 col. pl. fol. 
Note: This is superior to Yamada’s atlas (1881). The illustrations are handsomely done and are 
reproductions of colored paintings. Only one copy has been traced in the United States, that in the 
National Library of Medicine. 

ISHIHARA, Surnosu: Atlas of the Fundus Oculi. Ed. 3. Nippon Isho Shupan Kabushiki 
Kaisha (Japanese Medical Publications Corporation [or Company ?]), Tokyo, Kyoto, 


1948. 225 col. illus. 


Note: First edition was published in 1935, second edition in 1942, according to a note in this third 
edition. The first two were not available for examination. The illustrations appear inverted as 
they were drawn with indirect ophthalmoscopy. They have a browner cast than Europeans are ac- 
customed to seeing in their atlases. The entire text is in Japanese. A diagnosis for each illustra- 
tion is added in Latin. 
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——: Atlas of the Fundus Oculi. Ed. 4. Nippon Isho Shupan Kabushiki Kaisha ( Japa- 
nese Medical Publications Corporation [or Company?]), Tokyo, Kyoto, 1952. 302 
pp., 225 col. illus. 


Note: In this edition the Japanese characters have been changed to a simpler form than were 
employed in previous editions. The illustrations and text remain the same. 


Jaecer, Epuarp, RITTER VON JAXTTHAL, 1818-1884: Ueber Staar und Staaroperationen 
nebst anderen Beobachtungen und Erfahrungen . .. Wien, L. W. Seidel, 1854. viii, 
128 pp., 321. 10 pl. 
Note: This is not an atlas, but is included since it contains early black-and-white reproductions 
of the fundus from drawings by Jaeger. 


Beitrage zur Pathologie des Auges . . . mit Abbildungen im Farbendruck .. . 
Wien, Kaiserlich Koniglichen Hof und Staatsdruckerei, 1855. 56 pp.;'21 col. pl. fol. 


Note: The 21 colored illustrations were painted by Jaeger. The textual material consists of case 
reports and descriptions of the plates. 

————-: Beitrage zur Pathologie des Auges. 2 Aufl. Wien, Kaiserlich Koniglichen Hof und 
Staatsdruckerei, 1870. 2 p.l., 223 pp., 73 col. pl. fol. 
Note: The second edition is enlarged to include magnificent reproductions of 73 colored fundus 
paintings by the author. Each plate is on a separate page. The accompanying text presents a case 
report as well as a complete description of each plate. 


—: Ergebnisse der Untersuchung des menschlichen Auges mit dem Augenspiegel (mit 
viii Tafeln). Sitzungsb. d. k. Akad. d. Wissensch. Math.-naturw. Cl., Wien, 15: 
319-344, 1855. Also published as reprint. Wien, Kaiserlich Koniglichen Hof und 
Staatsdruckerei, 1855. 28 pp., 8 col. pl. 


Note: This is scarcely an atlas, for it is a reprint of an article from a periodical. It is included 
as an early example of colored illustrations of the fundus. 


Ophthalmoskopischer Hand-atlas . . . Wien, Kaiserlich Koniglichen Hof und 
Staatsdruckerei, 1869. xviii, 236 pp., 29 col. pl. (128 figs.) 
Note: The author prepared his atlas with exceeding care. He made his own paintings, from which 


the colored plates were reproduced. Jaeger required, in most cases, from 20 to 50 sittings of from 
2 to 3 hours each to make the sketch of one image alone. 


——: Ophthalmoskopischer Hand-atlas. Neu bearbeitet und vergrossert von Maximilian 
Salzmann. Leipzig und Wien, Franz Deuticke, 1890. xi, 88 pp., 31 pl. 

——: Ophthalmoskopischer Hand-atlas. Neu bearbeitet und vergrossert von Maximilian 
Salzmann ...2 Aufl... . Leipzig und Wien, Franz Deuticke, 1894. xv, 92 pp., 32 
col. pl. with 140 figs. 


-: Atlas d’ophthalmoscopie, remanié et augmenté par Maximilian Salzmann. Traduc- 


tion francaise du docteur Eduard Berard. Paris, Asselin et Houzeau, 1890. xii, 94 pp.., 
- 31 col. pl. 
_ ——: Ophthalmoscopical Atlas. Rev. and enl. by Maximilian Salzmann, English tr. by 
i William A. Martin . . . Leipzig, Franz Deuticke; London, Williams and Norgate ; 


New York, B. Westermann and Co., 1890, xii, 86 pp., 31 col. pl. 
| ————-: see Wecker, L. de 
4 Jean, GeorGE WiLt1aM: Ophthalmoscopic Diagnosis for General Practitioners and Stu- 
dents .. . London and New York, E. B. Meyrowitz, 1915. vii, 123 pp., 68 illus. 


Note: This is a small text. The illustrations are black-and-white copies of colored pictures pre- 
viously published by others. 


Jenninoas, J. E.: A Manual of Ophthalmoscopy for Students and General Practitioners. 
Philadelphia, P. Blakiston’s Son & Co., 1902. 180 pp., 95 illus. and col. front. 
JoHNson, GeorGeE Linpsay, 1853-1943: Contributions to the Comparative Anatomy of the 

Mammalian Eye, chiefly based on Ophthalmoscopic Examination. Royal Soc. of 


London, Phil. Tr. Ser. B. 194:1-82, 30 pl., 26 in col., 1901. 
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Note: Johnson demonstrated that the background of the eye could be a useful guide to classifica- 
tion of mammals. The illustrations are reproductions of paintings of the ocular fundi by A. W. 
Head. An entertaining account of Head’s experiences painting the fundi of the animals appears 
in “Eye to Eye with Wild Beasts” by Turner Morton in Pearson's Magazine, London, 14 :378- 


389 (July-Dec.) 1902. 

: A Pocket Atlas and Text-book of the Fundus Oculi, with Note and Drawing 
Book . . . with Drawings from Life by Arthur W. Head. . . London, Adlard and 
Son, Bartholomew Press, 1911. viii, 1 1, 205 pp., illus., 27 col. pl. and front. 


Note: This is an excellent small volume for students and is illustrated by A. W. Head. A draw- 
ing book is tied to the back cover. In it the relative positions of the disk and macula are indicated 
in diagrams, enabling the student quickly to pencil in any pathologic detail. 


Knapp, A. H.: see Oeller, J. N. 

KOLLNER, Hans: Der Augenhintergrund bei Allgemeinerkrankungen, ein Leitfaden fir 
Arzte und Studierende . . . Berlin, Julius Springer, 1920. vi, 185 pp., illus. 
Note: This text for students, with most of its illustrations in color, demonstrates the eye findings 
in general medical diseases. 


LAGRANGE, Fevix, 1857-1928: Atlas d’ophtalmoscopie de guerre . . . Texte francais et 
anglais ... Paris, Masson et Cie, 1918. lv, 205 unnumbered leaves. 100 illus., 20 in 
col. The English text by Dr. Menier (de Decazeville). 


Note: Various types of injury to the eye occurring as a result of trauma are pictured and ex- 
plained. The text runs concomitantly in French and English. 


LAPERSONNE, F. De: see Adam, C. 

LreBReEICH, Ricwarp L., 1830-1917: Atlas der Ophthalmoscopie. Darstellung des Augen- 
grundes im gesunden und krankhaften Zustande . . . Berlin, August Hirschwald ; 
Paris, Germer Bailliére, 1863. x, 42 pp., fol., 12 col. pl. Text in German and French. 
(French title page as follows: Atlas d’ophthalmoscopie représentant l'état normal 
et les modifications pathologiques du fond de l'oeil visibles a l’ophtalmoscope, etc. ) 


Note: The author was an assistant to Helmholtz at Konigsberg at the time of the invention of 

the ophthalmoscope, and learned to use the instrument from the inventor himself. Later he taught 

and practiced in Paris. The illustrations are reproductions of the author’s own paintings. 
———: Atlas der Ophthalmoscopie. Darstellung des Augengrundes im gesunden und 


krankhaften Zustande. Enthaltend 12 Tafeln mit 59 Figuren in Farbendruck .. . 
Zweite vermehrte und verbesserte Auflage. Berlin, August Hirschwald, 1870. viii, 
31 pp., 12 col. pl. 

——: Atlas der Ophthalmoscopie. Darstellung des Augengrundes im gesunden und 
krankhaften Zustande . . . 3 Aufl. Berlin, August Hirschwald, 1885. 1 p. 1., viii, 31 
pp., 12 col. pl, 1 folding. 

—: Atlas de oftalmoscopia representado el estado normal y las modificaciOnes patoldégi- 
cas del fondo del ojo visibles con el oftalmoscopio. Compuesto de 12 laminas que 
contienen 59 figuras .. . Segunda ed... . Trad. al espafiol y adicionado con una intro- 
duccién sobre el oftalmoscopio . . . por el Dr. Fransisco Delgado Jugo . . . Madrid, 
Bailly-Bailliére ; Paris, J. B. Bailliére Hijo; Lourdes, H. Bailliére ; Nueva-York, 
Bailli¢re Hermanos [1870]. viii, 12 col. pl., 1 folding. 

———: Atlas d’ophthalmoscopie représentant |’état normal et les modifications pathologiques 
du fond de l'oeil visibles A l’ophthalmoscope. Composé de 12 planches contenant 59 
figures tirées en chromolithographie. Accompagnées d’un texte explicatif et dessinées 
d’aprés nature .. . 2 éd. augm. Paris, Germer Baillié¢re; Berlin, August Hirschwald., 
1870. 2 p. 1., iv, 36 pp., 12 col. pl. 1 folding. 


Note: The first edition in French was combined with the German, 1863. Here the text is entirely 
in French. 


-— : Atlas d’ophthalmoscopie représentant |’état normal et les modifications pathologiques 
du fond de l’oeil visibles 4 l’ophthalmoscope. Composé de 12 planches contenant 59 
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figures tirées en chromolithographie. Accompagnées d'un texte explicatif et dessinées 
d’aprés nature .. . 3 éd. augm. Paris, Germer Bailliére et Cie, 1885. x, 37 pp., 
12 col. pl., 1 folding. 

———.: Atlas of Ophthalmoscopy Representing the Normal and Pathological Conditions 
of the Fundus Oculi as Seen with the Ophthalmoscope . . . The text translated by 
H. Rosborough Swanzy; 2 ed. London, John Churchill and Sons; Berlin, August 
Hirschwald; Paris, Germer Bailliére, 1870. viii, 31 pp., 12 col. pl., 1 folding. 
Note: This is the first translation of this work into English. 

———: Atlas of Ophthalmoscopy, Representing the Normal and Pathological Conditions 
of the Fundus Oculi as Seen with the Ophthalmoscope . . . The text translated by 
H. Rosborough Swanzy. 3 ed. London, J. and A. Churchill, 1885. viii, 31 pp., 12 col. 
pl., 1 folding. 

LonGccope, W. T.: see Wilmer, W. H. 

Lorinc, Epwarp GREELY, 1837-1888: Textbook of Ophthalmoscopy .. . New York, D. 
Appleton and Co., 1886-1891. 2 v., illus., 10 pl. in col. 


Note: Many of the illustrations are reproductions of drawings by the author. He was the inventor 
of an ophthalmoscope which was widely used in America and in England for many years. 


Macnus, Huco Friepericus, 1842-1907: Ophthalmoscopischer Atlas . . . Die physiolo- 
gischen und pathologischen Formen des Augenhintergrundes. Fur praktische Aerzte 
und Studierende, nach der Natur dargestellt .. . Leipzig, W. Engelmann, 1872. 2 p.1., 
14 col. pl. 


Note: The atlas contains colored lithographs from paintings of the fundus by Magnus and were 
made while he was assistant to Foerster in the eye clinic at Breslau. No text is included. Magnus 
also supplied 20 colored paintings of the fundus to John R. Wolfe of Glasgow and they were 
reproduced in 10 plates in the following work: Wolfe, J. R.: On Diseases and Injuries of the 
Eye. London, J. and A. Churchill, 1882. xii, 10 pl., 452 pp., illus. 


MARCHESANI, Oswa.p, 1900- and Sautter, Hans: Atlas des Augenhintergrundes. 
Miinchen and Berlin, Urban & Schwarzenberg, 1956-1957. 2 v. 322 pp., 1 1. Erster 
Band, 1956, “Mit 143 farbigen und 6 schwarzen abbildungen auf 87 Tafeln.” Zweiter 
Band, 1957, “Mit 119 farbigen und 7 schwarzen abbildungen auf 74 Tafeln.” 
Note: A beautiful atlas; superb illustrations, splendidly reproduced on high-grade glazed paper 
—: Atlas of the Ocular Fundus; Atlas du fond de l'oeil; Atlas del fondo de ojo. . . 
Tr. by A. Philipp . . . New York, Hafner Publishing Company, Inc., 1959. xii, 161 
pl., 262 col. and 13 black-and-white illus. 


Note: Each plate is accompanied by brief legends in English, French and Spanish. The plates are 
the same as in the German edition. 


Martin, Emite Hipporyte, 1837-1891: Atlas d’ophthalmoscopie, accompagnées de con- 
sidérations générales sur les altérations profondes de l'oeil visibles a l’ophthalmoscope, 
de tableaux symptomatologiques résumés, d’une échelle typographique et d'une table 
logarithmique pour la mésure des angles visuels . . . Paris, J. B. Bailliére et Fils, 
©1865. 31 pp., 4 tab., 8 col. pl. 

Note: The illustrations, reproductions of paintings by the author, are crude and lacking in detail. 

MartTIn, W. A.: see Jaeger, E. R. 

Marzio, Qurrino pt, 1883-1954: Fundus oculi ; diagnostica oftalmoscopica del . . . [Torino, 
Rosenberg & Sellier, 1937]. 5 p.l., 151 IL, 100 pl., 212 col. illus. Original edition in 
Italian. 

Note: This is the most beautiful of the atlases of ophthalmoscopy and the first to be published 
in Italy. The figures are reproduced from original oil paintings by Miss A. Maggioli, who made 


her observations with the Gullstrand ophthalmoscope. The fundus pictures are not only faithful 
reproductions but also are remarkable examples of the printer’s art. 


Fundus Oculi; ophtalmoskopische Diagnose . . . Uebersetzung von E. B. Streiff 
... Torino, Rosenberg und Sellier, 1941. 16 p.1., 145 1., 100 pl., 212 col. illus. English 
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edition of text by Girolamo Bonaccolto (in pocket). 14 p.L, 103 pp. 

MASSELON, J.: see Wecker, L. de. 

MENIER (DE DECAZEVILLE): see Lagrange, I. 

MontM6yjA, A. DE: Pathologie iconographique du fond de l'oeil. Traité d’ophthalmoscopie, 
comprenant la théorie, la description et le maniement des divers ophthalmoscopes, 
l'étude du fond de l'oeil normal et pathologique, un atlas de 40 sujets dessinées et 
coloriés d’aprés nature. Paris, H. Lauwereyns, 1870. 4 p.1, 48 pp., 10 pl. in col. 

Nano, Héctor M.: Fundus oculi; patologia clinica vasculo retiniana, atlas, con 241 ilustra 
ciones incluyendo 75 en color. Buenos Aires, 1953. 550 pp., 1 1. 

Note: This is a comprehensive text with extensive bibliography. The illustrations, although not 


as true to life as some of those in recent European atlases, are entirely adequate for teaching, 
the purpose for which they were intended. 


——_——: Fundus oculi; patologia clinica vasculo retiniana, atlas, con 312 ilustraciones 
incluyendo 105 en color. Ed. 3. Buenos Aires, Editorial Universitaria, Oscar Macchi, 
1958. 748 pp., 305 illus., many in color. 

Nico.tas, EuGene, 1867- : Précis d’ophtalmoscopie vétérinaire par E. Nicolas et 
C. Fromaget. Paris, J. B. Bailliére et Fils, 1898. viii, 120 pp., 9 col. pl. 
Note: This is the first French work on veterinary ophthalmoscopy. It stresses the diseases of the 


eye of the horse. Seven of the colored plates illustrate the normal and diseased fundi of this 
animal which at that time had so much military importance. 


OatMAN, Epwarp L., 1853-1913: Diagnostics of the Fundus Oculi ... Troy, New York, 
the Southworth Co., ©1913. 3 v., illus. One vol. of text with 234 illus., and 4 col. pl. 
and 2 portfolios with 79 stereograms and 8 diagnostic cards. 

Note: The drawings reproduced of the pathologic specimens in volume | and the stereoscopic 


paintings reproduced in volumes 2 and 3 are by the author. This is the only atlas of stereoscopic 
paintings of the fundus that has been published. It is beautifully executed. 


OErLLER, JOHANN NEPOMUK, 1850-1932: (Atlas der Ophthalmoskopie). Atlas of Ophthal 
moscopy. By Dr. J. Oeller . . . The text translated into English by Dr. A. H. Knapp 
. . . Wiesbaden, J. F. Bergmann, 1896-1899. 2 v., col. pL, bilingual text. (Issued 
in parts at irregular intervals. ) 


Note: This is the “elephantine” of the ophthalmoscopic atlases and for its time the most magnift- 
cent. Oeller painted pictures of the ocular fundi in oil on canvas. They are reproduced here 


Atlas seltener ophthalmoskopischer Befunde, zugleich Erganzungstafeln zu dem 
Atlas der Ophthalmoskopie . . . Wiesbaden, J. F. Bergmann, 1900-1905. Folio 
unpaged, col. pl., German and English texts. (Issued in parts at irregular intervals. ) 

Atlas seltener ophthalmoskopischer Befunde, zugleich Erganzungstafeln zu dem 
Atlas der Ophthalmoskopie. The text translated into English by Thomas Snowball. 
Wiesbaden, J. F. Bergmann, 1900-1924. 9 pts., fol. (Issued in parts at irregular 
intervals. ) 

Pavia, Justo L1y6: Fondo de ojo a la luz de sodio (luz amarilla). El Atenio, 1941. 199 pp., 
101 illus. 

Perkins, E. S., and HANSELL, Peter: An Atlas of Diseases of the Eye. With a Foreword 
by Sir Stewart Duke-Elder. Boston, Little, Brown and Co., 1957. ix, 91 pp., 105 col. 
illus. 

Note: Many of the illustrations of the ocular fundus are in color. 

PERRIN, MAURICE CONSTANTIN, 1826-1889: Traité pratique d’ophthalmoscopie et d’optom- 
étrie. Paris, G. Masson, 1870-1872. 2 v. Text, iv, 489 pp.; Atlas, 24 1, 24 pl., 17 pl. 
type. The Atlas volume has its own title page as follows: Atlas d’ophthalmoscopie et 
d’optométrie . . . composé de 24 planches en chromolithographie, comprenant 124 
figures dessinées d’aprés nature et d’une échelle typographique disposée en 17 
tableaux . . . Paris, Victor Masson et Fils, n.d. 
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Note: The colored plates in the atlas are pasted on appropriate pages, and were from water colors 
painted by Felix Regamey. A relatively large proportion of the text deals with the diagnosis of 
refractive errors. 

———: Atlas des maladies profondes de l'oeil, comprenant l’ophthalmoscopie par M. Perrin 
et l'anatomie pathologique par F. Poncet . . . Paris, G. Masson, 1879. 98 1., 98 pl. 

PiLLat, A.: see Dimmer, F. 

PonceET, F.: see Perrin, M. C. 

PRESSBURGER, E.: see Fuchs, A. 

RENARD, GABRIEL: . . . Aspects pathologiques du fond de l’oeil dans les affections de la 
rétine. Atlas ophtalmoscopique I. Rapport présenté a la Société francaise d’ophtal- 
mologie le 21 Mai 1946... Paris, Masson et Cie, 1946. 170 pp., illus., 32 col. pl. 


Note: In this volume only the diseases of the retina are considered. The colored reproductions 
are from paintings by Mlle. FE. Lalau. 


De Rivas CueriF, MANUEL: La fotografia de las membranas profundas del ojo, | México, 
D. F.], La Casa de Espaiio en México [1940]. 1 1., 75 pp., illus. 

ErreENNeE, 1862-1937: Traité d’ophthalmoscopie . . . Paris, Masson et Cie, 1898. 
ix, 379 pp., 50 col. pl. 

RouTieR, DANIEL: Le fond d’oeil, des hypertendus, et des cyanosés. Paris, Masson et Cie, 
1947. viii, 100 pp., 232 figs. in plates. 
Note: The illustrations are black-and-white photographs of uneven quality. Routier is a cardiol 
ogist, and the book is written from the viewpoint of his specialty. 

Ruetre, C. G. Tueopore, 1810-1867: Bildliche Darstellung der Krankheiten des men- 
schlichen Auges. 1. u 2. Lfg. Physikalische Untersuchung des Auges . . . Leipzig, 
B. G. Tuebner, 1854-1866. 6 v. in 9 pts., illus. 
Note: Parts 1 and 2 published in 1854 include a comprehensive account of the ophthalmoscopes 
of Ruete, Helmholtz, Coccius and Meyerstein. There are also descriptions of the eyegrounds. The 
fundi are represented by 24 examples of normal conditions and of disease. The retina is shown 
in the pupillary area and the iris and lids are drawn in detail. The illustrations are hand-colored 
on black-and-white copper engravings. The plates are signed by Loedel, who not only was the 
engraver but probably the artist also. (See frontispiece of this brochure. ) 


SALZMANN, M.: see Jaeger, E. R. 

SANZ ASTOLFI, J.: see Uribe y Troncoso, M. 

SAUTTER, HANS: see Marchesani, O. 

SCHAUENBURG, C. H.: see Van Trigt, A. C. 

SCHLOSSMAN, A.: see Fuchs, A. 

DESCHWEINITZ, G. E.: see Haab, O. 

SIEGERT, Peter: . . . Auge und Allgemeinerkrankungen, Einfithrende Vorlesungen zum 
Augenspiegelkurs. Hamburg, H. H. Nolke, 1944. 104 pp.., illus. 

———-: ... Augenspiegelkurs. Der normale und pathologische Augenhintergrund ; Anhang: 
Gesichtsfeldstorungen. [2 Aufl.] Hamburg, H. H. Nolke, 1945. 131 pp., illus. 
—-—-: . .. Vorlesungen tiber Augenheilkunde. Augenspiegelkurs; der normale und 
pathologische Augenhintergrund ; Anhang: Gesichtsfeldstorungen .. . 3 Aufl. Ham- 

burg, H. H. Nolke, 1947. 2 p.1., v, 131 pp., illus. 


Note: The third edition is printed on very poor paper, for which the author apologizes. The il- 
lustrations consequently are blurred reproductions of what were probably good photographs. 


SNOWBALL, T.: see Oeller, J. N. 

STREIFF, E. B.: see Marzio, Q. di 

SwANnzy, H. R.; see Liebreich, R. L. 

Szit1, AuREL [Apo.r], 1848-1920: Augenspiegel-Studien zu einer Morphographie des 
Sehnerven—Sintrittes im menschlichen Auge. Wiesbaden, J. F. Bergmann, 1901. 
1. Tafeln. 92 pp., 24 pl. 
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Note: Detailed study of the optic nerve head, especially in regard to the physiologic cup and 
scleral crescents. 


SzYMANSKI, JuLtus: Corpus tabularum ophthalmicarum. Tab. I. Nervus opticus et retina. 
Tab. IL. Iris et choroidea. Tab. III. Cornea. Wilno, Joseph Zawadzki, 1930. 22 pp., 
4 col. pl., 2 black-and-white pl. ; total of 120 figs. English text. 

TASSMAN, ISAAC SAMUEL, 1892- : The Eye Manifestations of Internal Diseases. 201 
illus., including 19 in color. St. Louis, The C. V. Mosby Company, 1942. 3 p.l., 
5-542 pp.., illus. 

—: The Eye Manifestations of Internal Diseases. Ed. 2. . . . St. Louis, The C. V. 

Mosby Company, 1946. 614 pp., 243 illus. 

———-: The Eye Manifestations of Internal Diseases. Ed. 3. St. Louis, The C. V. Mosby 
Company, 1951. 672 pp., 279 illus., 25 in col. 


Note: The emphasis here is not so much on the eye itself as on the diseases that may manifest 
themselves in the eye. It is a valuable current text. 


Terson, A.: see Haab, O. 

Atlas der Augenkrankheiten ; Sammlung typischer Krankheitsbilder mit 
kurzen diagnostischen und therapeutischen Hinweisen; mit 420 meist farbigen Ab- 
bildungen. Leipzig, Thieme, 1937. 196 pp. (figs. 272-420 are of the fundus—col. ). 

———-: Atlas der Augenkrankheiten, Sammlung typischer Krankheitsbilder . . . mit 634 
meist farbigen Abbildungen. 2 Aufl. Leipzig, Georg Thieme, 1941. 
Note: The original could not be consulted. 

————-: Atlas der Augenkrankheiten . . . 3 Aufl. mit 634 meist farbigen Abbildungen 
Leipzig, Georg Thieme, 1943. 

Note: The original could not be consulted. 

————: Atlas der Augenkrankheiten . . . 4 Aufl. mit 634 meist farbigen Abbildungen. 
Leipzig, Georg Thieme, 1947. 

Note: The original could not be consulted. 

————-: Atlas der Augenkrankheiten, Sammlung typischer Krankheitsbilder mit kurzen 
diagnostischen und therapeutischen Hinweisen .. . 5 Aufl, mit 634 meist farbigen 
Abbildungen. Stuttgart, Georg Thieme, 1948. 4 p.l., 225 pp. (figs. 430-585 are of the 
fundus—in col. ). 


Note: This volume includes excellent illustrations of diseases of all parts of the eye. A third ot 
the book is devoted to the fundus and depicts in color most of the usual intra-ocular diseases 


THORINGTON, JAMES, 1858-1944: The Ophthalmoscope and How to Use It. With Colored 
Illustrations, Descriptions, and Treatment of the Principal Diseases of the Fundus. 
Philadelphia, P. Blakiston’s Son and Co., 1906. xi, 298 pp., illus., 12 pl. in col. 

Note: While primarily a manual, this volume is included since it contains 12 colored plates of the 


fundi. The original sketches in color were prepared by Margaretta Washington, under the direc- 
tion of the author. 


TitL_kt, Henri, 1901- : Atlas clinique d’ophtalmoscopie photographique, syndromes 
cliniques du fond de l'oeil (Clinical Atlas of Photographic Ophthalmoscopy) par 
Henri Tillé . . . et A. Couadau. Paris, Masson et Cie, 1939. 1 p.l., 193 pp., 196 
photographs. 


Note: This volume is devoted in large part to eye changes in cardiovascular-renal diseases. The 
illustrations are photographs in black and white taken with a Zeiss reflex-free camera. 


Tower, Paut: Differential Diagnosis of Common Diseases of the Eyeground . . . xi, New 
York, Grune & Stratton, 1953. 243 pp., 129 pl. 


Note: This compact, practical little volume is arranged especially for teaching. The photographs 
of the fundus are not reproduced as faithfully as would be desirable. 


Trict, A. C. vAN: see Van Trigt, A. C. 
Uripe Y Troncoso, MANUEL, 1867-1959: Internal Diseases of the Eye and Atlas of 
Ophthalmoscopy . . . illustrated with 239 engravings including 95 figures on 82 full- 
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page color plates. Philadelphia, F. A. Davis Co., 1937. xxii, 530 pp., pl. ( Partly col., 
1 folding ), diags. 

Note: This is a modern text and stresses the pathogenesis of diseases; it is complete and well 
organized. The better illustrations are largely selected from other publications. 


-__——: Internal Diseases of the Eye and Atlas of Ophthalmoscopy . . . Ed. 2. Philadelphia, 
F. A. Davis Co., 1950. xviii, 648 pp., illus., 94 pl. in col. 

——: Enfermedades internas de los ojos y atlas de oftalmoscopia . . . Traducida al 
espanol de la segunda edicion en ingles por el Dr. Joaquin Sanz Astolfi . . . Mexico 
[D.F.], Editorial Interamericana, S.A., 1952. xx, 736 pp., 1 1., 189 illus. in black and 
white, 92 in col. 

Note: The Spanish translation was published in Mexico in 1952. 

Van Trict, ADRIAN CHRISTOPHER, 1825-1864: Dissertatio ophthalmologica inauguralis 
de speculo oculi . . . Traj. ad Rhenum, P. W. van de Wecjer, 1853. 87 pp., 1 fold. 
pl., 3 col. pl. , 


Note: This thesis, written when the author was 23 years of age, contains the first printed il- 
lustrations of the fundus of the eve. They are in color and skillfully drawn. 


——3 Der Augenspiegel und seine Anwendung und Modificationen, nebst Beitragen zur 
[Nagnostik innerer Augenkrankheiten. Nach dem Hollandischen mit Zusatzen bearb. 
von C. H. Schauenburg . . . Lahr, J. H. Geiger, 1854. xiii, 125 pp., 2 1. 

—1: Der Augenspiegel und seine Anwendung und Modificationen, nebst Beitragen zur 
Diagnostik innerer Augenkrankheiten. Nach dem Hollandischen . . . mit Zusatzen 
bearb. von C. H. Schauenburg . . . 2 Aufl. Lahr, M. Schauenburg and Co., 1859. xv, 
110 pp., 2 col. pl. 

Wrecker, Louis De, 1832-1906: Ophthalmoscopie clinique par Louis Wecker et J. Mas- 
selon, avec 40 photographies hors texte. Paris, Octave Doin, 1881, iii, 5-256 pp., illus. 

—— : Ophthalmoscopie clinique par L. de Wecker et J. Masselon . . . 2 ed. Paris, Octave 
Doin, 1891. 3 1., iii, 399 pp., 40 pl. 

—: Traité des maladies du fond de l'oeil et atlas d’ophthalmoscopie, par L. de Wecker 
et de Jaeger. Paris, A. Delahaye; Vienne, Imprimerie Impériale et Royale, 1870. 2 v. 
in 1, illus., 29 col. pl. 

Note: The text is by de Wecker and utilizes Jaeger’s colored plates for illustrations. 

Witmer, WiLLIAM HoLtanp, 1863-1936: Atlas Fundus Oculi. Introduction by Warfield T. 

Longcope. New York, Macmillan, 1934. 39 pp., 100 col. pl. 


Note: This is a collection of 100 reproductions of paintings of the fundus of the eye by Mrs. 
Annette S$. Burgess from clinical material encountered at the Wilmer Institute. 


Wotre, J. R.: see Magnus, H. F. 

Woop, Casey ALBERT, 1856-1942: The Fundus Oculi of Birds, Especially as Viewed by the 
Ophthalmoscope ; a Study in Comparative Anatomy and Physiology . . . Illustrated 
by 145 drawings in the text; also by 61 colored paintings prepared for this work by 
Arthur W. Head . . . Chicago, the Lakeside Press, 1917. 3 p. 1., 5-180 pp., illus., 
col. pl. 


Note: Casey Wood made a comprehensive study of the ophthalmoscopic appearance of eyes of 
birds. Ornithology was a lifelong hobby of the author. The colored plates are by A. W. Head. 


YAMADA, TOKUSHI: Kengankio yohio (The Method of Using the Ophthalmoscope). Tokio, 
1881. 13 pp., 336 pp., 5 pl. in col. Japanese text. 
Note: There seems to be only one copy of this Japanese work in the United States, in the Na- 
tional Library of Medicine. The illustrations are poor. 

YaNnes, TomMAs R.: Manual de oftalmoscopia clinica . . . Habana, Biblioteca Médica de 
Autores Cubanos, 1943. 500 pp., illus., 14 col. pl., references pp. 485-496, 


Note: The colored plates are copied from Oeller; the figures from standard North American 
texts. 


THE EFFECTS OF PHYSIOLOGIC BALANCED SALT SOLUTIONS 
AND NORMAL SALINE ON INTRAOCULAR AND 
EXTRAOCULAR TISSUES 


D. L. Merritt, M.S., anp T. C. FLreminc, M.A. 


Fort Worth, Texas 
AND 


Louis J. Grrarp, M.D. 
Houston, Texas 


The use of tissue culture as an investiga- 
tive tool is becoming increasingly popular 
in the study of drug preparations. One of 
the reasons is that the destructive effects of 
drugs can be studied on growing tissue at 
the cellular level in a controlled medium. 

For many years ophthalmologists have 
used solutions of normal saline for irrigating 
the intraocular and extraocular tissues dur- 
ing surgery. Recent methods of testing the 
toxic properties of various chemical solu- 
tions on cultures of human tissues have pro- 
vided us with a method of evaluating these 
solutions to a low degree of toxicity. 

Pomerat and Overman’ have shown that 
cellular damage resulted from saline perfu- 
sion on tissues from the human nasal mu- 
cosa. Shambaugh? has shown that saline solu- 
tions were injurious to cells cultivated from 
the organ of Corti and from the middle ear 
mucosa of the cat. Harper and Pomerat® re- 
ported the effects of various electrolyte mix- 
tures on cells obtained from rabbit cornea 
and human conjunctiva using time-lapse 
cinematography. 

Girard, et al.,* reported evidence of toxicity 
to explants of human conjunctiva when per- 
fused with normal saline. Fleming, Merrill 
and Girard® have shown that by intraocular 
injections of methylcellulose prepared in a 
balanced salt solution no evidence of iritis 
resulted in animal studies, whereas injections 
of methylcellulose prepared in 0.9-percent 
sodium chloride resulted in a mild iritis. 

The purpose of the work reported in this 
paper was to study further the effects of 
normal saline and a balanced salt solution in 
animal eyes simulating the irrigation of the 
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intraocular tissues by the ophthalmologist 
and to study its effects on other tissues of 
the eye in vitro. 


MATERIALS AND METHODS 


The specimens of human tissue were ob- 
tained from patients undergoing surgical 
operations for cataract, muscle and ptosis 
correction, and iridectomies. Iris and con- 
junctival tissues were used in this study. 
The conjunctival tissues were carefully re- 
moved from the eye in order not to obtain 
tissue of Tenon’s capsule. All tissues were 
placed in sterile Gey’s balanced salt solu- 
tion immediately after removal from the 
subject. 

Explants of tissue measuring approxi- 
mately one mm.? were placed on a sterile 
cover slip and embedded in a clot consisting 
of equal parts of heparinized cockerel plasma 
and chick embryo fluid. When the clot was 
firmly set, the clotted tissue was placed in a 
sterile perfusion chamber which was then 
filled with fluid nutrient of 20-percent pooled 
normal human serum, Hanks balanced salt 
solution and amino acid concentrate. The 
tissues were permitted to grow in this 
medium from two to five days with changes 
of the medium when necessary. Time-lapse 
cinematography, utilizing the AO Baker 
interference microscope, was employed as 
the method of recording the action of the 
various solutions on the growing cells. 

Solutions employed in the study were two 
balanced salt solutions and an 0.9-percent 
sodium chloride solution. The two balanced 
salt solutions were (a) Hanks solution, and 
(b) a commercial balanced salt solution. Each 
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TABLE 1 
COMPOSITION (GM./100 ML.) OF TEST SOLUTIONS 


Hanks BSS Normal 


Component BSS “A"® Saline 
NaCl 0.8 0.49 0.9 
Glucose 0.1 
KCl 0.04 0.075 
MgS0O,-7H,O 0.02 
MgCl, -6H,O 0.030 
KH.PO;-12H.O 0.006 
NasHPO,-2H.O 0.006 
CaCh 0.014 0.036 
CH;-COONa 0.39 
2Na;C.H;0;- 1 1H.O 0 ° 17 
NaHCO, 0.025 
Phenol Red 0.002 
pH 6.9 7.2 7.0 


All solutions were prepared in triple distilled water. 
* Listed as solution ‘‘A’’ by Harper and Pomerat.? 


solution used was prepared in triple distilled 
water and then filtered through a sintered 
glass filter and autoclaved for 15 minutes 
at 121°C. (15-17 lb./in® steam). The cells 
were perfused for 30 to 35 minutes with 
each of the three solutions. The composition 
of these three solutions is given in Table 1. 
All time-lapse studies were taken at eight 
frames per minute. After a 35-minute per- 
fusion period with the test solution, the 
tissue culture medium (20-percent mixed 
human serum, Hanks balanced salt solution 
and amino acid concentrate) was used in an 
attempt to revive those tissues where toxic 
manifestations were noted. 

Animal studies consisted of three series of 
experiments using 13 albino rabbits. Only 
animals which showed no evidence of pre- 
vious surgery or infections were used in 
the study. The three solutions were pre- 
pared aseptically and were administered by 
perfusion of the anterior chamber with the 
solutions. 

The animals were sedated with Nembutal, 
given a retrobulbar injection of 0.5 ml. of 
procaine (two percent) and two drops of 
tetracaine were instilled in the conjunctival 
sac. After a five-minute interval the eyes 
were flushed with the balanced salt solution 
to remove any drug from the surface of the 
conjunctiva and cornea. By use of a kera- 
tome, an oblique corneoscleral section was 


made to receive the irrigating cannula and 
permit the flow of solution to leave the an- 
terior chamber freely. The anterior chamber 
of each animal eye was irrigated with 25 cc. 
of the irrigating solution during a period of 
five to six minutes. After this period, the 
corneoscleral flap was closed and _ slitlamp 
biomicroscopic observations were made of 
each animal on a daily basis for a period of 
10 days. 


RESULTS 


Cinemicrographic records of explants of 
human conjunctiva and iris perfused with 
the test solutions were studied-using Koda- 
chrome Type A film. The perfusion studies 
indicated the following results. Neither 
Hanks nor the BSS “A” balanced salt solu- 
tions produced any indication of toxicity to 
growing cells (conjunctiva or iris) during 
the 35-minute period of perfusion. Accord- 
ing to previous studies® and the referenced 
work of others, criteria of toxicity for cells 
in tissue culture exposed to toxic concentra- 
tions of a drug have been found to be: (a) 
retraction of the cell membranes and cyto- 
plasm; (b) rapid agitation of the cells fol- 
lowed by halting of cellular movement; (c) 
halting of intracellular movement; (d) 
vacuole formation; (e) boiling or bubbling 
of cytoplasm; and (f) rupture of the cell 
membrane and death of the cell. 

Perfusion of the explants with 0.9-per- 
cent sodium chloride solution showed the 
following: The cells of the explant began 
to show rapid movement after three to five- 
minute exposure. There fol'owed rapid re- 
tractions of the cytoplasmic processes, and 
after a short period, impairment of cellular 
movement became apparent. In some experi- 
ments, all intracellular and cellular movement 
ceased after a 35-minute interval of ex- 
posure. After several hours of perfusion 
with the original tissue medium, the cells 
were revived and normal cell function re- 
sumed. 

The results of the in vivo studies in ani- 
mals seemed to corroborate the findings in 
tissue culture. After perfusing the anterior 
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TABLE 2 


THE BIOMICROSCOPIC EFFECTS OF HANKS BALANCED 
SALT SOLUTION, A COMMERCIAL BALANCED SALT 
SOLUTION AND 0.9-PERCENT SODIUM CHLORIDE 

FOLLOWING IRRIGATION INTO THE ANTERIOR 
CHAMBER OF ALBINO RABBITS 


Number Days 


0.9% NaCl 


Animal Type Solution before Clearing 
Hanks 2 
O.D. 0.9% NaCl 5 
2. OS. Hanks 2 
O.D. 0.9% NaCl 6 
3. OS. Hanks 1 
O.D. 0.9% NaCl 4 
4.05 Hanks 2 
O.D 0.9% NaCl 7 
5. 0S BSS “A” 2 
O.D 0.9% NaCl 6 
6. OS BSS “A” 2 
O.D 0.9%) NaCl 4 
7. OS. 2 
O.D. 0.9% NaCl 4 
8. OS. BSS “A” 
O.D. 0.9% NaCl 6 
9. OS. BSS 
O.D. 0.9%) NaCl 6 
10. OLS. BSS 3 
O.D. 0.9% NaCl 9 
11. OS. BSS 2 
O.D. 0.9% NaCl 10 
12. OS. 
O.D. 0.99% NaCl 7 
13. O.S. BSS “A” 2 
O.D. 7 


chambers with the test solutions, biomicro- 
scopic examinations at daily intervals showed 
that all eyes had some clouding of the cornea 
and turbidity of the aqueous, initially. The 
rate, however, of disappearance of these 
signs differed greatly according to the test 
solution used (table 2). Clearing of the 
cornea and aqueous after perfusion with 
Hanks solution averaged 1.75 days in four 
animals; the eyes perfused with BSS “A” 
averaged 1.88 days in nine animals. Thirteen 
eyes perfused with 0.9-percent sodium chlo- 
ride, however, averaged 6.2 days in clearing 
of the cornea and aqueous after exposure to 
the solution. 


DIscUSSION 

The intraocular fluid of the eye contains 
some seven different ions, globulins and 
albumin fractions, organic and amino acids, 
and proteolytic enzymes ;* with the tissues 
of the internal structures being constantly 
bathed in this fluid. Changes in this solu- 
tion result in severe changes of the various 
salt balances within the eye with an abnormal 
effect resulting. The pH of the aqueous hu- 
mor was found to be around 7.53 by von 
Sallmann and di Grandi.’ The pH of the 
three solutions used in this study ranged 
from 6.9 to 7.2. It is not unreasonable to 
assume that a solution containing only two 
ions would not be an ideal preparation to 
which the delicate tissues of the eye should 
be subjected; this would produce ionic im- 
balance with resultant trauma at the tissue 
level. 

The results of irrigating the anterior 
chamber of the animal eye indicate that this 
ionic imbalance is extant and that additional 
trauma results. The sodium chloride solu- 
tion did not in any case give similar results 
to the two balanced salt solutions. The re- 
covery period, in days, indicated that the 
two balanced salt solutions did not damage 
the intraocular tissue, and the one to three 
day recovery period for eyes receiving these 
two solutions could have been caused by the 
surgical trauma necessary to enter the an- 
terior chamber for the irrigation. The ex- 
tended damage beyond this period would 
indicate damage to the cells by the solutions. 


CONCLUSIONS 

Three so-called physiologic solutions were 
tested for their damaging effect on tissues 
obtained from the human eye as well as 
in vivo studies on intraocular tissues of 
albino rabbits. The two balanced salt solu- 
tions did not damage the intraocular tissues, 
whereas, 0.9-percent sodium chloride solu- 
tion showed damage to tissues both in vivo 
and in vitro. 

P.O. Box 1959. 
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SPONTANEOUS CHOROIDAL DETACHMENT* 


REPORT OF TWO CASES 


C. M. J. M.D. 
Amsterdam, Holland 


Secondary detachment of the choroid is 
frequently encountered after eye operations, 
especially after cataract extraction and treph- 
has been dis- 
cussed by various authors. Fuchs’ original 
theory was that it results from fluid from 


ination. Its development 


the anterior chamber oozing through a cleft 
in the ciliary body. Chemical analysis of the 
fluid (Hagen) showed that it must be a 
transudate from the vessels of the ciliary 
body. A prolonged leakage from the anterior 
chamber causes the vitreous to exude fluid. 


the vitreous volume causes a 
negative pressure in the globe and conges- 
tion and transudation of the ciliary vessels 
in the presence of a rigid sclera. Usually the 
condition has a favorable course. Once the 
depth of the anterior chamber and the intra- 
ocular pressure have become normal, the de- 
tachment generally decreases. Occasionally 
pigmentary streaks are observed at the bor- 
der of the original detachment. 

Contrary to secondary detachment of the 
choroid, primary spontaneous detachment is 
rare. The first known cases were described 
by von Graefe in 1858. Recently (1954) 
Hertz has reviewed the literature, covering 


Decrease of 


*From the University Eye Hospital. Director: 
Prof. Dr. A. Hagedoorn, 


90 cases, From this review it is evident that 
spontaneous choroidal detachment is not a 
clinical entity but rather a symptom that may 
be encountered in various pathologic eye 
conditions. Of the 90 cases described, 23 
refer to sudden hypotonia in retinal detach- 
ment with a deep anterior chamber, the eye 
being slightly injected. According to Gonin, 
if such symptoms complicate the picture 
of retinal detachment, choroidal detachment 
should be suspected. 

Omitting these hypotonic cases, a group of 
spontaneous cases are left in which ocular 
tension is normal, the depth of the anterior 
chamber is generally normal, and the etiology 
frequently unknown. All the cases have in 
common the symptoms of choroidal detach- 
ment, a circumferential dark-rose promi- 
nence is seen in the peripheral part of the 
fundus, with three or four indentations at 
the points of entry of the vy. vorticosae. The 
suprachoroidal space is filled up with fluid. 
This suprachoroidal space is a cleft with 
strands of very loose connective tissue in the 
periphery; centrally the choroid is more 
firmly attached to the sclera and here no 
choroidal detachment occurs. The dark color 
excludes a diagnosis of retinal detachment. 
In some cases there may also be some sub- 
retinal fluid, as with my first patient. In dia- 
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scleral illumination, owing to a subscleral 
cavity filled with fluid, the shining area of 
the sclera is larger than it would be normally 
(Hagen’s symptom). Moreover, in diascleral 
illumination not only retinal but also cho- 
roidal vessels can be seen in the detached area 
(fig. 1). Apart from the detachment there 
may be other symptoms, varying from pa- 
tient to patient. 


CASE REPORTS 
Case | 

A woman, aged 48 years, was referred to the 
University Eye Hospital in August, 1954. She com- 
plained that during the previous six days she had 
been having haziness of vision in the right eye. 

Eye examination. Vision of the left eye was 5/4, 
emmetropia, no abnormality; of the right eye, 1/300, 
no correction. Anterior segment: no abnormality. 
The vitreous showed some opacities. In the fundus 
an extensive grayish-rose colored detachment oc- 
cupied the whole periphery, with four constrictions 
at the points of the v. vorticosae (fig. 2). More 
centrally in the superior part there was a less promi- 
nent white retinal detachment. The retinal vessels 
and optic disc were normal. No retinal tear was 
found. 

The diagnosis of choroidal detachment was made 
because of the aspect of the detachment—its color, 
its well-defined and motionless outlines and the fact 
that diascleral illumination excluded the possibility 
of tumor. The tension was normal. The visual field 
was limited to a small field in the upper part. 

General examination. For the past 10 years the 
patient had been suffering from chronic rheumatism. 
Slight atrophy of the muscles of the hands, with 
contractures, was found. During the preceding eight 


Fig. 1 (Velzeboer). Picture in diascleral illumi- 
nation. Large shining area is the sclera. In the pupil 
can be seen pigment streaks in the region of the 
ora serrata. 


Fig. 2 (Velzeboer). Case 1, right fundus. 


years she had been receiving gold treatments ; before 
admittance she was given 25 mg. aureomyesine 
(Solganol) intramuscularly every fortnight. After 
admittance the dose was given three times and the 
gold treatment was then discontinued. The sedimen- 
tation rate of 7/15 rose to 41/76. The blood count 
was normal. Her secondary sexual characteristics 
were underdeveloped. She had never menstruated. 

Family history. One sister suffered from neuro- 
fibromatosis. 

Course. During three weeks of immobilization, 
the condition improved only slightly. On September 
l6th, after the aspiration of 0.5-cc. subchoroidal 
fluid, an electrocoagulation was performed in the 
nasal superior region. Analysis of the fluid gave the 
following data: Nonne and Pandy positive, 58.1°/ oo 
protein, 1.25% oo glucose, threads of fibrin, frag- 
ments of cells. 

There was practically no change three days after 
the operation. A second operation was performed on 
October 7th—a posterior trephination surrounded 
by a field of electrocoagulation. A great deal of 
fluid drained off. Salt solution was injected into the 
anterior chamber, causing a hemorrhage which 
cleared up after several days, leaving one posterior 
synechia. The fundus picture remained unchanged ; 
the retinal detachment alone was improved. 

The patient was dismissed on December 7th. Dur- 
ing the succeeding months the choroidal detachment 
remained unchanged. In the central part of the 
retina pigmentary changes developed. The retinal 
pigment layer became atrophic, with clots of pig- 
ment (fig. 3). This pigment maceration increased 
from the central region to the periphery. On ex- 
amination in July, 1955, the choroidal detachment 
had suddenly disappeared, though some subretinal 
fluid persisted in the inferior part; however, this 
also disappeared during the two succeeding weeks. 
By this time there were pigmentary changes 
throughout the whole of the fundus. The retinal ar- 
teries grew thin. Light projection was intact; vision, 
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Fig. 3 (Velzeboer). Clotting of the pigment epithelium in the right fundus in Case 1. 


finger counting ; visual field, a small paracentral rest. 
The anterior chamber was consistently clear and of 
normal depth. The ocular tension was normal. Dur- 
ing the whole course of observation the left eye 
showed no abnormality. The condition of the right 
eye has so far remained unchanged. A recent electro- 
retinogram (February, 1958) of the right eye was 
negative, of the left eye normal. 
CASE 2 

A woman, aged 65 years, suffered from red and 
slightly painful eyes. In January, 1956, her ophthal- 
mologist, Dr. Mesker, diagnosed episcleritis. At that 
time no further particulars were found in the eyes. 
Vision was: R.E., 1(S +5); L.E., 1(S + 5). There 
was a history of general malaise during the preced- 
ing year, with a period of fever. In June, 1956, the 
patient was seen again by Dr. Mesker in the out- 
patient department of the University Eye Hospital. 

Eye examination. The right eye was slightly in- 
jected and the anterior chamber was opalescent, 
with a few small corneal precipitates. Iris was clear. 
There were no posterior synechias. Lens and vitre- 
ous were clear. Ophthalmoscopy showed a dark, 
grayish prominence occupying the whole periphery ; 
it was divided into four parts, the nasal and superior 
parts being the largest. Temporally and inferior and 
more centrally the retina was detached and slightly 
prominent. A diagnosis of choroidal detachment to- 
gether with retinal detachment in the inferior 
temporal quadrant was made. Intraocular pressure 
was normal. Vision and refraction were unchanged. 

Course. Two weeks later control investigation 
showed that the choroidal as well as the retinal de- 
tachment had completely vanished. There continued 
to be periods of episcleritis. In November, 1956, the 


patient was admitted to the Internal Medicine Clinic 
(Prof. Borst) for general investigation. She had 
vague complaints of abdominal pains. On admittance 
her temperature was 38.5°C. but during the succeed- 
ing weeks it became normal. The sedimentation rate 
of 125/135, defibrinated 32/69, decreased to 60/92. 
Blood: leukocytosis (10,000); for the rest, normal. 
Only during the first days the spleen was palpable. 
No diagnosis could be made. 

The latest investigation, in October, 1957, re- 
vealed no injection in either eye, clear media. In 
the right fundus were pigmented streaks in the 
region of the recent detachment, and there were 
slight pigmentary changes in the macular region 
such as in senile macular degeneration. Vision was: 
R.E., 0.5; L.E., 5/5. The fundus of the left eye 


was normal. 


COMMENT 


It has already been noted that spontane- 
ous choroidal detachment is not a clinical en- 
tity and may have various etiologies. One of 
these may be a hemorrhage, especially after 
a trauma. 

Gilbert subdivides choroidal detachment 
into two groups: (1) cases with low tension, 
in which the shrinking of the vitreous is 
basic; (2) cases with normal or elevated 
tension, in which transudation or exudation 
are more important. 

In my two patients both the tension and 
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the anterior chamber were always normal, 
therefore shrinkage of the vitreous could not 
have been a causative factor. 

Reported in the literature are cases with 
no ocular inflammation but frequently ac- 
companied by retinal detachment (Weve, 
Law and, possibly, Stallard’s cases of an- 
nular detachment, strongly suggestive of 
complicating choroidal detachment ). In other 
cases there were inflammatory signs vary- 
ing from mild irritation ( Rohrschneider, 
posterior synechias) to severe inflammation, 
such as in Dollfus’ case, with chemosis, im- 
pairment of eye movement, scleritis and 
tenonitis, In his case the eye was enucleated 
and pathologic-anatomic investigation 
vealed subacute choroiditis. In my second 
patient, there were distinct signs that the 
choroidal detachment might have been caused 
by an inflammation, possibly scleritis. In this 
patient no puncture for subchoroidal fluid 
was made. No etiology of the intraocular in- 
flammation can be given. A thorough in- 
ternal examination gave no help in finding a 
causative agent. 

There were no inflammatory reactions in 
the eyes of my first patient, although the gen- 
eral condition, chronic rheumatism, may 
easily be taken as a mild and localized septic 
focus. Chemical and cytologic investigation 
of the subchoroidal fluid revealed a relatively 
high protein content, threads of fibrin, and 
only fragments of cells. This might explain 
transudation but might just as easily be ex- 
pected in an exudation with very few cells. 
As a matter of fact the distinction between 
transudation by alteration of the vascular 
wall and exudation is extremely vague. It is 
impossible for us to make a choice between 
the two, although vascular changes concur 
with the long-delayed resorption. The de- 
tachment remained unaltered for nearly a 
year. 


PIGMENTARY CHANGES 


Pigment streaks are frequently seen after 
a choroidal detachment has disappeared. In 
one case alone, Stallard mentioned pigmen- 


tary changes of the whole retina following 
choroidal detachment. In my first patient 
pigment changes even started in the central 
parts, where there had been no detachment. 
The pigment was clotted but showed no 
bone-corpuscle structure. No sclerosis of the 
choroidal vessels was seen and no sign of in- 
flammation or sears in the choroid. 

The striking disturbance of the pigment 
epithelium and the neuro-epithelium (evident 
from the absence of the electroretinogram ) 
together with secondary atrophy of the ret- 
inal suggest secondary tapetoret- 
inal degeneration. Identical changes in a 
group of patients after the application of 
piperidin-phenotiazine were described by 
Rintelen. In these cases the pigmentary 
changes increased after the drug was dis- 
continued, although the function of the eye 
improved. In my first case the gold may 
have had a toxic effect, as was suggested by 
Zeeman. For eight years, however, the pa- 
tient had been having gold therapy without 
any toxic signs, such as dermatitis, stomatt- 
tis, nephritis, or hepatitis, the first signs 
likely to appear. 

The same fundus picture was described in 
patients after viral or bacterial infections. 
Recently (1958) Franceschetti reviewed a 
series of cases of secondary pigmentary de- 
generation of the retina in which viral in- 
fection was almost certainly causative. In 
most patients visual function was much dis- 
turbed. The electroretinogram was generally 
negative. The condition was invariably bi- 
lateral. Our patient had had no infectious 
disease since her childhood. 

According to Fuchs and Wagenmann, ret- 
inal pigmentary degeneration may be due to 
a disturbance of the choriocapillaris. The in- 
fluence of the choroidal circulation on the 
fundus picture was demonstrated experi- 
mentally by Wagenmann; dissection of one 
long ciliary artery and some of the short 
ciliary arteries caused pigmentary disturb- 
ance (clotting) in the retina, with regional 
atrophy of the choroid. 

Zeeman drew attention to the possible role 
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of choroidal circulatory disturbances in vari- 
gus clinical pictures revealing pigmentary 
changes. Bailliart, in particular, has pointed 
out the role of the choriocapillaris in central 
retinal degenerative processes accompanied 
by atrophy of the pigment epithelium. 

All this refers to the central area, the re- 
gion of the short ciliary arteries; the net- 
work of the vessels were in a degenerative or 
inflammatory state. In my first case no 
changes in the choroidal vessels were to be 
seen. How far a long-standing alteration of 
the choroidal (ciliary) circulatory system 
may affect the retinal pigment layer is a 
question we must leave unanswered. 


PROGNOSIS 


In cases of choroidal detachment and hy- 
potonia, the prognosis is unfavorable and 
ultimate atrophy is to be feared. In cases of 
normal tension, like the ones herein reported, 
the prognosis is generally good. The detach- 
ment vanishes either spontaneously or after 
therapy, usually without loss of function, as 
in my second case. As a series of bilateral 
cases are described in the literature and af- 
fection of the second eye may only start 
many years after that of the first (in Ver- 
hoeff’s case eight years), eventual involve- 
ment of the other eye must be taken into ac- 
count. In neither of my own patients has the 
second eye so far shown any abnormality. 


THERAPY 


At our hospital, in cases of postoperative 
total or almost total choroidal detachment 
posterior trephination is done in the de- 
tached region, with invariably good results.* 
In spontaneous choroidal detachment of long 


standing or progression, simple draining of 
the subchoroidal fluid may be done as a rule 
together with diathermic coagulation which 
is all the more indicated if there is also a 
retinal detachment. Good results from this 
procedure have been noted by others (Weve 
and Stallard). There may be a relapse after 
draining, as in my own and Rohrschneider’s 
cases. In my first patient there was a relapse 
after trephination with diathermic coagula- 
tion; the detachment reappeared unaltered 
until, in its own good time, it vanished spon- 
taneously. Rohrschneider had the same ex- 
perience. In the final analysis it would seem 
to be a question of patience. 

As the process by which choroidal de- 
tachment originates is still unknown, therapy 
cannot yet be directed to the cause. 


SUM MARY 


Two patients with spontaneous choroidal 
detachment have been described, both uni- 
lateral cases. 

In the first patient the detachment oc- 
curred with no signs of ocular inflammation 
and it failed to respond to surgical therapy. 
After 11 months it vanished spontaneously, 
leaving pigment maceration throughout the 
fundus and disturbed visual function. 

In the second patient there were mild in- 
flammatory signs. The choroidal detachment 
occurred after a period of recurrent. epi- 
scleritis and vanished within two weeks, 
leaving no visual deterioration. 

University Eye Hospital. 


* ADDENDUM 
Dr. Crone did a cyclodialysis in a case of choroi- 
dal detachment with shallow anterior chamber. The 
chamber became normal and the detachment van- 
ished (personal communication ). 


REFERENCES 


Dollfus, M. A.: Bull. Soc. Ophtal. Franc., p. 86, 1950. 
Franceschetti, A., Dieterle, P., and Schwarz, A.: Ophthalmologica, 135:545, 1958. 


Fuchs, E.: Arch. f. Augenh., 32:111, 1896. 
_ : Arch. f. Ophth., 51:199, 1900. 
———: Arch. f. Ophth., 53:375, 1902. 
—_—: Arch. f. Ophth., 104:247, 1920. 


Gilbert, W.: Graefe-Saemisch, V Bd., Abst., 3, p. 731, 1939. 


Graefe, A. von.: Arch. f. Ophth., 4 I1 :211, 1858. 


SPONTANEOUS CHOROIDAL DETACHMENT 903 


Hagen, S.: Klin. Monatsbl. f. Augenh., 66:161, 1921. 


Hertz, V.: Acta ophth., 41: (suppl.) 1954. 
Law, T. B.: M. J. Australia, 1:445, 1951. 
Meller, J.: Arch. f. Ophth., 80:170, 1911. 


Rintelen, F., Hotz, G., and Wagner, P.: Ophthalmologica, 133:277, 1957. 
Rohrschneider, W.: Klin. Monatsbl. f. Augenh., 119: 337, 1951. 
Salzmann, M.: Anatomie und Histologie des menschlichen Augapfels, 1912. 


Stallard, H. B.: Brit. J. Ophth., 38:115, 1954. 
Strauss, ]. F., et al.: Ann. Int. Med., 37:323, 1952. 


Verhoeff, F. H., and Waite, L. H.: Tr. Am. Ophth. Soc., 23: 120, 1925. 


Wagenmann, A.: Arch. f. Ophth., 36:1, 1890. 
———: Arch. f. Ophth., 37: 230, 1891. 


Weve, H. J]. M.: Ned. Tijdschr. v. Geneesk., 85:1124, 1941. 
Zeeman, W. P. C.: Ned. Tijdschr. v. Geneesk., 76:2038, 1932. 


———: Bull. Soc. Belg. Ophtal., 84:84, 1946. 


THE CARE OF OPHTHALMIC SURGICAL INSTRUMENTS* 


Josepu GeorGE Rosensaum, M.D. 
New York 


The purpose of this paper is to present a 
routine for handling ophthalmic surgical in- 
struments based on the recognition of the 
qualities of surgical stainless steel in use 
today. 

Stainless steel is an alloy which was cre- 
ated to resist corrosion. The presence of 
carbon, the quality of temper and the in- 
clusion of other metals such as nickel, chro- 
mium, and so forth, will determine its classi- 
fication. Most instruments used for eye sur- 
gery are now being made of steel of the so- 
called “400-series.”’* 

Many ophthalmic surgeons are not yet 
aware of the quality or capacity of the steel 
alloys now being used and, therefore, of the 
ability of the cutting edges of the newer in- 
struments to resist corrosion and dulling as 
was produced by heat and moisture when 
sterilizing the older types of steel. 

Actually, the appreciation of these quali- 


* From the Department of Ophthalmology of the 
Bronx Municipal Hospital Center and the Albert 
Einstein College of Medicine of Yeshiva University, 
New York City. Trainee under USPHS Graduate 
Training Grant No. 2-B-5196(C1). 

* Information referable to the ability of these 
steels to withstand the procedures described herein 
was generously supplied by metallurgists of Re- 
public Steel Corporation, U.S. Steel Corporation, 
The Peter A. Frasse Company, and the Frank L. 
Crobaugh Company. 


ties would enable the surgeon to do away 
with the soaking techniques currently used 
in the sterilization of sharp instruments. The 
soaking technique has several disadvantages. 
(1) greater length of time needed for sterili- 
zation of “sharps” and (2) extra precautions 
needed for complete washing of the instru- 
ments with sterile water or saline solution 
prior to use. 

Aside from the technique mentioned, a 
method will be described which minimizes 
the tedious process of sorting instruments 
for each case, does away with excess han- 
dling of instruments by personnel not cog- 
nizant of the extreme delicacy of instruments 
and modifies the washing and drying process 
which is responsible for most wear and tear 
of instruments. 


STORAGE OF INSTRUMENTS 


All stainless steel instruments for surgery 
of cataract, extraocular muscles, and enuclea- 
tion are kept in marked muslin bags similar 
in design to bags used for storage of fine 
silver flatware, each slot being inscribed with 
laundry marking ink for identification of the 
instrument. One bag contains all the forceps 
(fig. 1), a second one contains all other in- 
struments except those used for cutting (fig. 


2), while the third holds the scissors (fig. 3). 
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Fig. 1 (Rosenbaum). Bag containing forceps. 


The points of scissors are protected by short- 
lengths of plastic tubing. These bags, their 
flaps folded down to cover the exposed parts 
of instruments, are rolled inside out, thus 
avoiding contact or friction between instru- 
ments. 


STERILIZATION 


When the operating room is readied, the 
three bags are placed in the flash autoclave. 
The plastic tips are first removed from the 
scissors and the bags are unrolled as they are 
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f [| Fig. 3 (Rosenbaum). Third bag 
holds scissors. 
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Fig. 2 (Rosenbaum). Bag containing all instruments 
except forceps and those for cutting. 


placed in the sterilizer. The knives, secured 
in metal racks, are also placed in the auto- 
clave. It is true that many more instruments 
are sterilized than are needed but because 
they are spotlessly clean (as will be later de- 
scribed) and protected in their slots, they are 
not subject to undue corrosion or wear. 
After removal from the sterilizer, the bags 
are placed on the back table and unrolled. 
Only those instruments scheduled to be used 
for the operation are picked from their slots. 
After the operation has begun, should the 
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need for other instruments arise, only the 
clean hands of the scrub nurse may with- 
draw them. In this manner, unused instru- 
ments are immediately available, their loca- 
tion in the bags is known, they remain clean 
and require no postoperative handling. Un- 
used instruments remain in the bag, clean 
and ready for reautoclaving without further 
handling. 
CLEANUP 


Preparation for the next case, regardless 
of when it occurs, should begin at the con- 
clusion of an operation. The instruments 
which were removed from the bags are 
washed in a definite routine which assures 
almost chemical cleanliness. To do this, soft 
polyethylene kitchen-type mixing bowls are 
used for wash basins in order that an instru- 
ment, if inadvertently dropped, sustains less 
damage than if dropped into a steel or 
enamelware container. 

Detergents rather than soaps are used for 
cleaning instruments, Detergents in concen- 
trations ordinarily recommended for dish- 
washing will produce lower surface tension 
and complete solution or removal of all 
organic tissue which ordinarily collects on in- 
struments in use. By this method one mini- 
mizes precipitation of mineral salts with dry- 
ing, as is commonly seen after washing with 
soap and water. 

To accomplish this procedure, two poly- 
ethylene bowls are placed in the sink basin. 
Into the first bowl a detergent* solution is 
placed. The second bowl is so placed that a 
strong stream of water enters from the tap 
and overflows. Immediately after the conclu- 
sion of the operation, the tray of used instru- 
ments is brought to the sink. One at a time, 
the cutting instruments are swished through 
the detergent solution. Gentle sponging may 
be resorted to but is rarely necessary to re- 
move clotted debris. The instruments are 
then rinsed in the second bowl receiving the 
running tap water and are then placed on a 
dry towel for momentary draining while the 


* Hemosol is used in this hospital. 


remaining instruments are put through the 
same process. 

After the “sharps” and most delicate for- 
ceps are so handled, the less delicate instru- 
ments, such as needle holders, utility forceps, 
hooks, and so forth, are run through the 
same process except that three or four of 
them are handled at one time. All the in- 
struments are put through this process before 
the next step which consists of a final rinse. 

The final rinse is carried out in a third 
bowl containing at least a liter of distilled 
water. The drained instruments undergo 
their second rinsing by being dipped. They 
are handled one at a time, as before. If the 
instruments are to be reused immediately, 
they are placed on a towel-covered tray and 
promptly placed in the flash autoclave to be 
ready for use within minutes. If they are to 
be stored, they are transferred from the dis- 
tilled water to a fresh towel to air-dry. These 
instruments should never be wiped dry. They 
drain and air-dry quickly and even if still 
moist when returned to their protective bags, 
show no stain or corrosion after drying. 


KNIVES 


At this hospital a disposable keratome 
blade* is used. This is made of carbon steel 
not stainless steel and is, therefore, handled 
somewhat differently. The blade is removed 
from its metal carrier and wiped free of oil 
with an ether-soaked applicator. It is then 
run through the detergent washing process, 
wiped dry, returned to its metal carrier and 
sterilized with the other instruments. The 
minimum corrosion which this method of 
sterilization may produce does not affect its 
surgical usefulness. By use of a moist sponge 
such spots are easily wiped from the blade 
immediately before use. 

Inasmuch as these blades are then reserved 
for animal surgery by the residents, they are 
put through the same washing process, wiped 
dry, and then treated by immersion in a pro- 
tective solution consisting of an ounce of 


* Beaver Blade. 
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ether to which one drop of mineral oil has 
been added. If so desired, this same solution 
may be applied to the joint of scissors when 
dry. 

Instruments not rinsed in distilled water 
after washing must, of necessity, gather 
some mineral salts at points which cannot be 
reached by the drying towel. These salts will 
ultimately corrode even the finest stainless 
steel. Proof of cleanliness lies in the absence 
of water stains on instruments. 

The use of a cloth for drying is unneces- 
sary if the instruments are thoroughly 
cleaned and if distilled water is used for a 
final rinse. Vigorous drying with a towel may 
well be more abusive to instruments than 
their use at the actual operation. 


SUMMARY AND COMMENT 
A modified procedure for the handling, 


storing, cleaning, and sterilizing of instru- 
ments for surgery of the eye is presented. 
The advantages are the following: (1) a re- 
duction of time required for the adequate 
sterilization of instruments ; (2) the need for 
sterilizing solution for “sharps” is elimi- 
nated, thus avoiding the possibility of the in- 
advertent introduction of such chemicals into 
ocular tissues ; (3) a uniform, simple method 
of cleaning and storing of instruments which 
can be followed by less experienced operat- 
ing room personnel; (4) almost immediate 
availability of a complete set of sterile instru- 
ments necessary for the more frequently per- 
formed eye operations; (5) the protection 
from excess handling, resulting in less need 
for repair and replacement of instruments. 


Department of Ophthalmology (61) 


STEROID TREATMENT OF ALLOXAN-INDUCED CORNEAL 
OPACIFICATION AND VASCULARIZATION* 


Greorcia A. McCoy, B.A., AND Irvine H. Leopotp, M.D. 
Philadelphia, Pennsylvania 


Since the advent of cortisone therapy, in- 
vestigators have attempted to synthesize ster- 
oids with greater anti-inflammatory proper- 
ties and less mineralocorticoid activity. By 
introducing a double bond between carbon 
atoms 1 and 2 of hydrocortisone the anti- 
inflammatory properties of steroids were 
increased. Three new analogues of hydro- 
cortisone, Medrol (Upjohn), Kenacort 
(Squibb), Decadron (Merck, Sharp, and 
Dohme), have recently become commercially 
available. In an effort to compare these 
newer steroids against a standard ocular 
lesion, their effect on alloxan-induced cor- 
neal opacification and vascularization has 
been investigated. 

Medrol or 6a-methyl-A'-hydrocortisone is 
slightly soluble in water but can be dissolved 
in various organic solvents such as acetone, 


*From the Research Department of the Wills 
Kye Hospital. 


ethanol, ethyl acetate and methanol. Its sta- 
bility is similar to that of prednisolone.’ 

Decadron (dexamethasone or 9-alpha- 
fluoro, 16-alpha methylprednisolone) is a 
white odorless compound. It is slightly solu- 
ble in water (0.1 mg. per cc.) and melts at 
240°C. to 260°C. with decomposition.* 

sernstein, et al., synthesized Kenacort 
(triamcinolone) in 1956 by introducing a 
16-alpha hydroxy! group into 9-alpha fluoro- 
prednisolone.’ In 1957, Thoma and his co- 
workers developed an economical method of 
synthesis by utilizing Streptomyces roseo- 
chromogenus for the introduction of the 16- 
alpha hydroxyl group by a fermentation pro- 
cedure.* Kenacort, a white odorless com- 
pound, is slightly soluble in water. 


EXPERIMENTAL DATA 


After removing 0.1 cc. of aqueous humor 
from 17, four-pound albino rabbits, an equal 


amount of 0.3 M alloxan was injected into 
the anterior chambers of all eyes.®° Thrate 
daily treatment consisting of two drops of 
one-percent steroid administered topically 
was begun 24 hours later and continued 
daily. One group of five rabbits served as 
controls ; three other groups of four rabbits 
each were treated with Kenacort, Medrol, 
and Decadron, respectively. All eyes were 
examined daily and drawings of all the 
corneas were made on the second, seventh, 
ninth, and 11th days (fig. 1). The animals 
were killed on the 17th day after alloxan in- 
jection, 
RESULTS 

Figure 1 diagrammatically compares the 
degree of vascularization and edema in all 
eyes. 
CORNEAL EDEMA 

sy the seventh day after alloxan injection, 
corneal staphylomas were evident in six out 
of 10 of the control eyes; in four of eight 
Kenacort-treated eyes; in three Medrol- 
treated eyes; and in seven Decadron-treated 
eyes, 

Slight swelling occurred in three control 
eyes ; one Kenacort eye ; and one Medrol eye. 

At this time there was no evidence of 
corneal edema in one control eye ; three eyes 
treated with Kenacort ; four eyes treated with 
Medrol; and one eye treated with Decadron. 

Nine days after alloxan injection desce- 
metoceles had formed in one Kenacort- 
treated eye ; two Medrol eyes ; and one Deca- 
dron eye. Two days later descemetocele for- 
mation occurred in one control eye. 


CORNEAL OPACIFICATION 

On the second day after introduction of 
alloxan into the anterior chamber, all but 
three eyes (two controls and one to be 
treated with Medrol) showed some degree of 
corneal opacification, 

One week later there was slight improve- 
ment in two control eyes ; no change in three 
eyes and five eyes revealed increased density. 
Opacification in three eyes for which Kena- 
cort was the therapeutic agent increased ; 
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Fig. 1 (McCoy and Leopold). Corneal opacifica- 
tion and es me following injection of 
0.3 M alloxan Into the anterior chamber. 


KEY TO DENSITY 


four eyes improved ; and there was no change 
in one eye. Five eyes treated with Medrol 
improved and one showed greater opacifica- 
tion. There was no change in two eyes. Of 
the eyes treated with Decadron, there were 
four improvements, two increases in opacifi- 
cation and two eyes in which no change was 
evident. 

There was slight to no further improve- 
ment or change in degree or extent of opaci- 
fication in all eyes by the 11th day after al- 
loxan injection, 


V ASCULARIZATION 


On the second day after alloxan injection. 
one eye to be treated with Kenacort and two 


rm 9™ Th 
ge Oe 
OVD) OO OV) OO! 

KENACORT 
Tel 
OG LG: 

MEDROL 
Oe Oo 
OO) GO: 
Aa ae. 

L 


908 GEORGIA A. McCOY AND IRVING H. LEOPOLD 


eyes to be treated with Medrol showed a 
slight degree of vascularization. 

By the seventh day all opaque eyes except 
one treated with Medrol and one treated with 
Decadron had some ingrowth of vessels. 

On the ninth day vessel length increased 
slightly in all of the control eyes and all 
Kenacort-treated eyes. Slight increase in vas- 
cularization was also noted in three eyes 
treated with Medrol and in six treated with 
Decadron. 

Length and density of vascularization was 
more marked in the control eyes on the 11th 
experimental day. 


SUM MARY 


Topically administered one-percent sus- 


pensions of Kenacort (triamcinolone), and 
Medrol (6a-methyl-A'-hydrocortisone), ap- 
pear to reduce corneal edema to a slight 
degree. Decadron (dexamethasone) does not 
seem as effective in this respect as are the 
preceding steroids. 

These steroids all appeared to reduce cor- 
neal opacification with equal ability. 

The three steroids investigated seem to re- 
tard the extent and density of corneal vas- 
cularization to a slight degree. Decadron ap- 
peared to inhibit vessel extension to the 
greatest degree with Medrol and Kenacort 
about equal in ability in this respect. 


1601 Spring Garden Street (30). 
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MEGALOCORNEA* 


AND ITS RELATION TO CONGENITAL GLAUCOMA 


ENRIQUE MALBRAN, M.D., anp Ricarpo Dopps, M.D. 
Buenos Aires, Argentina 


According to Duke-Elder,’ megalocornea 
(keratoglobus, keratomegalia, cornea globo- 
sa, megalophthalmos, and so forth) is “a bi- 
lateral developmental anomaly wherein, in 
the absence of a raised intraocular pressure, 
the anterior segment of the eye is larger than 
normal.”’ 

Although abnormality is more obvious in 
the size of the cornea, structural changes are 
not circumscribed to this part of the eye 
only ; as a rule they also affect other tissues, 


*From the Italian Hospital of Buenos Aires, 
Ophthalmology Section. Head physician; Dr. Jorge 
Malbran. 


such as the lens and the zonule, thus allow- 
ing for the designation of “gigantophthal- 
mos,” proposed by Seefelder in 1914,* and 
“megalophthalmos,” proposed by Vail in 
1931.* 

On the other hand, Duke-Elder’ defines 
buphthalmos (hydrophthalmos) as “a con- 
dition wherein structural abnormalities in 
the region of the angle of the anterior cham- 
ber offer an obstruction in the drainage- 
mechanism of the intraocular fluids so that 
the pressure of the eye is raised and a con- 
dition of congenital glaucoma results.”’ The 
outstanding clinical characteristic of this ab- 
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normality—the author adds'—is the increase 
in the size of the entire eyeball, due to dis- 
tension of the walls of the eye because of 
the heightened pressure. 

Duke-Elder' makes a distinction between 
megalocornea and buphthalmos on the basis 
of nine well-known points: Descemet’s mem- 
brane, degree of the corneal convexity and 
astigmatism, .angle malformations, cupped 
disc, symmetry, sex frequency, heredity, and 
functional disorders. 

This distinction between megalocornea 
and buphthalmos, or congenital glaucoma, 
as understood by Duke-Elder, is but another 
view of the dualist theory according to 
which these two diseases have been consid- 
ered separate clinical entities from the time 
of Muralt, in 1869;*? Kayser, in 1941 ;*° 
Seefelder, Haab, 1914;*? Vail, 
1931,** and others. 

In opposition to the dualist theory, Ada- 
die, Axenfeld, Fuchs, Von Hofe, Elschnig, 
De Wecker, Landolt***®* maintain that 
the two clinical entities in question are 
closely related and consider megalocornea an 
abortive form of congenital glaucoma. 

According to Kluyskens,’ in his complete 
study on the disease, three essential and 
pathognomonic signs point to the diagnosis 
of congenital glaucoma: 

1. The increase in diameter of the cornea, 
which must exceed 12 mm., together with 
increase in the volume of the eye. 

2. Unusual depth of the anterior chamber. 

3. Abnormal persistence of mesodermal 
tissue at the angle of the anterior chamber. 

The following three symptoms he terms 
secondary: 

1. Presence of ruptures in Descemet’s 
membrane. 

2. Opacities in the corneal parenchyma. 

3. Hypoplasia of the iris stroma. 

Kluyskens considers that ocular hyper- 
tension is but an added symptom of excep- 
tional gravity and that from the clinical point 
of view it will reflect in an acute stage cor- 
neal edema and secondary atrophy with cup- 
ping of the optic nerve, if the intraocular 


pressure is not normalized, 

In Kluyskens’s’ opinion, when the three 
pathognomonic signs concur without hyper- 
tension, the syndrome must be considered 
incomplete congenital glaucoma. 

When ocular hypertension is added to the 
three essential signs, appearing in the first 
weeks of life, it 1s a case of complete early 
congenital glaucoma ; when it appears several 
years later, then it is a case of complete late 
congenital glaucoma. 

In their essay on congenital glaucoma— 
which they prefer to call hydrophthalmos— 
Gallenga and Matteucci* distinguish three 
clinical varieties: 

1. Pure hydrophthalmos, with increase in 
the diameter of the cornea, abnormalities at 
the angle level, deep anterior chamber, in- 
crease in size of lens, absence of ocular hy- 
pertension and a relatively mild clinical evo- 
lution. 

2. Complicated hydrophthalmos, with hy- 
pertension and inflammatory processes, an- 
terior chamber also deep, serious evolution 
and marked functional disorders. 

3. Malignant early hydrophthalmos, show- 
ing a reduced or abolished anterior chamber 
and warranting extremely bad prognosis, not 
only as to vision but also as to preservation 
of the eyeball. 

Kluyskens’s’** incomplete congenital glau- 
coma, also interpreted as such by L. and R. 
Weekers,”*° and by Francois,’ corresponds 
to Gallenga and Matteucci’s pure hydroph- 
thalmos, an entity characterized by abnor- 
mal dimensions of the cornea, deep anterior 
chamber, persistence of mesodermal tissue 
at the angle and absence of hypertension. In 
Kluyskens’s opinion, the majority of the 
clinical attributes characteristic of megalo- 
cornea and which are the cornerstone of the 
dualist theory, are not exclusive to this dis- 
ease, having been observed by him in what 
he terms incomplete congenital glaucoma. 
This author considers that there are only 
two arguments to justify the existence of a 
proper megalocornea: 

1. Kayser’s anatomicopathologic examina- 
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tion, which has proved in a case of megalo- 
cornea that the angle was normal, Schlemm’s 
canal well developed and correctly situated, 
and where the dimensions of the posterior 
segment of the eye were also normal. 

2. The existence of families afflicted by 
megalocornea, where glaucomatous symp- 
toms have never been known to appear ( Kay- 
ser and Gronholm’s genealogic trees). 

Gallenga and Matteucci* do not consider 
that there is sufficient clinical data to admit 
the existence of pure megalocornea and con- 
tinue accepting the dualist theory. These au- 
thors are of the opinion that Kayser’s case, 
already mentioned, was a typical keratoglo- 
bus (megalocornea globosa), in view of the 
curvature of the cornea, the iridocorneal an- 
gle, the anterior chamber, position of the 
iris, and so forth, all of these characteristics 
absolutely different to those encountered in 
hydrophthalmos and megalocornea. They 
deem that Kayser’s merit lies in having de- 
scribed, anatomically, a keratoglobus, al- 
though the designation he applied to his case 
(megalocornea globosa ) subsequently 
proved equivocal when others suppressed 
the term globosa and so gave rise, on false 
grounds, to the dualist theory. 

Gallenga and Matteucci maintain the uni- 
tary theory and consider megalocornea an 
initial, self-limited or cured form of hy- 
drophthalmos, a view to which they attribute 
great importance for a clearer understanding 
of the exact nature of hydrophthalmos. 

Undoubtedly, as both Kluyskens’ and 
Francois* contend, thanks to gonioscopy an 
end can be put to the discussion between the 
unitary and the dualist theories. It has been 
possible to establish, by this method of ex- 
amination, that many megalocorneas are, in 
fact, incomplete congenital glaucomas**- 
presenting as they do abnormal persistence 
of mesodermal tissue at the angle level, 
whence it may be asserted that pure megalo- 
cornea with no abnormalities at the irido- 
corneal angle exists, and that it is a mere 
abnormality of construction. 

In the face of these arguments, although 


the existence of pure megalocornea is, ap- 
parently, accepted, the diagnosis can only be 
applied to cases that do not present charac- 
teristic disorders upon gonioscopy. 

In accepting, then, pure megalocornea as 
an independent entity, the dualist theory 
would still hold good, though it has obvi- 
ously lost ground in a great number of cases 
which, thanks to gonioscopy, are now inter- 
preted as incomplete forms of congenital 
glaucoma, and which strengthen the interpre- 
tation of both these abnormalities as one. 

The finding, in members of the same fam- 
ily, of megalocornea without hypertension 
and typical buphthalmos (complete congeni- 
tal glaucoma), as observed by Falls,**° L. 
and R. Weekers® and ourselves (Cases 1, 2, 
and 3), would appear to support the exist- 
ence of a close connection between these 
diseases, as the followers of the unitary the- 
ory maintain. To corroborate this position, 
Francois* mentions having examined a pa- 
tient with typical buphthalmos in one eye, 
and megalocornea without hypertension in 
the other. 

The association of megalocornea and con- 
genital glaucoma with other morbid entities 
which we will consider further on, is another 
point in support of the close identity of 
these syndromes. The way both diseases are 
inherited, which was another of the out- 
standing points favoring the differential di- 
agnosis, has also lost ground as an argu- 
ment for distinction. 

Nor is it an absolute fact that megalocor- 
nea is, as it was considered, the exclusive 
patrimony of the male sex in 92 percent of 
cases—which would appear to reflect reces- 
sive sex-linked inheritance in which women 
were the carriers—for various forms of in- 
heritance have been observed in different 
genealogic trees (Horner-Bollinger type, 
predominantly Mendelian type, and _ so 
forth) (Kluyskens’ ). Furthermore, there are 
many examples of megalocornea in women 
(Cases 1, 2, 3, 4, 7, and 8 in our data) 
and which do not correspond to consan- 
guinity in the parents, according to Gron- 


holm. The greater frequency in the male sex 
is also characteristic of congenital glauco- 
ma: 5/3, Duke-Elder;* Kluyskens,’ of 31 
patients 26 were of the male sex—in other 
words, two thirds of the cases, which is in 
keeping with most statistics; Grosz (1932) 
62 percent, Zahn (1904) 58.9 percent, Kunz- 
mann (1899) 70 percent. 

The family character of buphthalmos has 
been the subject of many publications con- 
firming this peculiarity ; but as for the hered- 
itary factor of the disease, the manner in 
which it is inherited has not been finally 
cleared, the respective literature only cover- 
ing two affected generations. 

The majority of cases are explained 
through recessive inheritance, according to 
Delmarcelle’ on: (a) the presence of con- 
saguinity in seven percent of cases; (b) the 
fact that the parents of buphthalmic patients 
are phenotypically normal; (c) the possibil- 
ity of a buphthalmic patient producing nor- 
mal descendants; (d) the recessivity of the 
disease in rabbits ( Vogt 1919, Franceschetti, 
1930). 

Twenty-three genealogic trees so far pub- 
lished with buphthalmos in two successive 
generations do not provide sufficient 
grounds, in the opinion of Delmarcelle’’ to 
doubt the recessive quality of the transmis- 
sion in favor of a dominant inheritance ; this 
would require a greater number of exam- 
ples than current literature has to offer at 
present. 

Hence, the manner of inheritance varies 
both in megalocornea as in congenital glau- 
coma, and we are inclined to agree with 
Kluyskens’ that it will be necessary to wait 
until certain facts prove beyond a doubt that 
congenital glaucoma and certain forms of 
megalocornea are one and the same disease, 
in order that the theories on the respective 
transmission may be definitely established. 


ALTERATIONS OF ANGLE ON GONIOSCOPIC 
EXAMINATION 


We have stated so far that, in the opinion 
of various authors, gonioscopy is the only 
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procedure whereby pure megalocornea may 
be differentiated from incomplete congenital 
glaucoma inasmuch as gonioscopic examina- 
tion allows for the absence of anatomic 
anomalies in the former case, and presence 
of some in the latter, to be established. 

According to Kluyskens,’ the anomalies 
most characteristic of congenital glaucoma, 
visible on gonioscopy, are: persistence of 
mesodermal tissue, abnormal aperture of the 
angle and almost constant absence of 
Schlemm’s canal. Upon close observation of 
the different alterations found in the various 
elements, we can say with Kluyskens:* 

a. Iris root. Around the periphery shows 
a marked thinning of the anterior layer, to- 
gether with atrophy in more or less extended 
plaques. The ciliary border is rarely visible, 
and only the presence of circular vascular 
loops makes it possible, sometimes, to iden- 
tify the boundary of the iris root. 

b. Ciliary body. Since the angle is abnor- 
mally wide, the same occurs with the ciliary 
band. It is, however, exceptionally visible in 
congenital glaucoma, being generally covered 
by a mesodermal tissue varying in color 
from light yellow to dark brown. There are 
some cases where anomalies are less coarse, 
in which the ciliary band is visible through 
a mesh of abnormally developed iridian tra- 
beculae (our Cases 2, 3, 4, 7, 10, 11, 13, and 
15). 

c. The iridian trabeculae (Troncoso’s ru- 
dimentary pectinate fibers) appear abnor- 
mally developed, in the form of an embry- 
onic tissue that lines the bottom of the an- 
gle, and in which two more current aspects 
are distinguishable, depending on the con- 
trast between the color of the iris and of the 
actual trabeculae. When the iris is blue or 
shows scant pigmentation, then the meso- 
dermal tissue is generally a more or less 
dense light yellow, and extends to the base 
of the iris; in these cases the division be- 
tween the irts and trabeculae is fairly clear. 
When the iris is darker, the iridian trabec- 
ula (mesodermal tissue) is the same color 
or can be even darker, and extends with no 
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line of transition from the base of the iris 
(our Cases 1, 5, 6, 8, and 9). The latter 
variety is inclined to give the impression 
that the base of the iris is inserted higher up 
than is normal, at the level of the scleral tra- 
beculae, or even of Schwalbe’s ring. This has 
led several authors to construe the anomaly 
in question as a high insertion of the iris 
(Troncoso, Sugar, Barkan, mentioned by 
Kluyskens’) when it is, in point of fact, a 
case of a tissue situated beyond the iris root 
—itself normally placed—and which is usu- 
ally distinguishable from the latter by the 
presence of the circular vascular loops. In 
other instances the iridian trabecula retains 
the form of numerous abnormally developed 
iridian processes covering the ciliary band, 
like filamentary goniosynechias inserted on 
the trabeculae at different levels. 

d. Scleral trabeculae. The scleral trabecu- 
lum usually retains its normal aspect and, 
according to Kluyskens, in certain cases of 
incomplete glaucoma sometimes develops a 
dark brown, almost black hue, which can be 
due either to the presence, on the surface, 
of a highly pigmented embryonic tissue, or 
to a marked pigmentation of the actual tra- 
beculae (certain cases of pigmentary glau- 
coma—Malbran"). 

e. The scleral spur is rarely visible. 

f. Schwalbe’s ring shows no alteration pe- 
culiar to congenital glaucoma, except when 
the condition is accompanied by posterior 
embryotoxon (our Cases 10, 11, and 12). 

g. Schlemm’s canal is nearly always invisi- 
ble to gonioscopy. 

h. Peripheric iridonesis. This phenomenon 
has been observed by Malbran,’* Gallenga 
and Matteucci,* Barkan,'* and our Cases 4, 
6;.and 10. 

“The persistence of aberrant meshwork at 
the angle, of which we have described the 
main gonioscopic characteristics, has been 
interpreted so far as a development altera- 
tion that hinders reabsorption through atro- 
phy of the tissue in question, intended for 
disappearance during life (Seefelder and 
Wolfrum****). However, lately Allen, 


Burian and Braley** in sundry embryologic 
investgations on the formation of the angle, 
have discarded the contention that it is 
formed by absorption or atrophy of meso- 
dermal tissue in favor of a cleavage be- 
tween the iris stroma and the trabecula per- 
taining to the uvea. 

Recently Maumenee,’® after reviewing the 
more widely accepted theories on congenital 
glaucoma pathogenesis, submits his own the- 
ory grounded on the histologic examination 
of over 40 eyes with congenital glaucoma. 
Briefly, the author states that he has been 
able to prove that, in many cases, the merid- 
ional fibers of the ciliary body insert into 
the trabecula in front of the scleral spur. On 
contraction, these anteriorly inserted fibers 
are capable of collapsing Schlemm’s canal, 
and thus blocking the outflow of aqueous. 


OTHER SYNDROMES WITH ANATOMIC ANOM- 
ALIES AT THE LEVEL OF THE 
IRIDOCORNEAL ANGLE 


Persistence of an abnormal tissue at the 
angle level established by gonioscopy is not 
exclusive to congenital glaucoma in its dif- 
ferent clinical varieties; this has also been 
observed in a number of other diseases, some 
of them related to congenital glaucoma and 
others interpreted as entirely independent 
diseases in which ocular hypertension also is 
not an obligatory symptom. 

Juvenile glaucoma and congenital glau- 
coma are considered by Gross, Loehlein, 
Waardenburg, Ellis (Kluyskens’) to be dis- 
eases of identical origin, differing only in 
the power of distension of the eye wall. The 
observation by Stokes (L. and R. Week- 
ers®), who relates sundry examples of broth- 
ers and sisters affected some by juvenile 
glaucoma and others by congenital glaucoma, 
is a highly suggestive example of this inter- 
pretation. 

We, however, agree with Francois, Dee- 
wer and Van Den~Berghe,® whose opinion 
is likewise shared by Weekers and Watil- 
lon,’® that the designation of juvenile glau- 
coma must be abandoned in order to avoid 
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confusion, since the term includes: open- 
angle glaucomas appearing at an early stage 
and often presenting a hereditary character ; 
certain typical congestive glaucomas caused 
by mechanical blocking in narrow angles; 
and, finally, also congenital glaucoma of late 
onset, with persistence of mesodermal tis- 
sure at angle level. 

This third variety of the ailment, hereto- 
fore termed juvenile glaucoma, is the only 
manifestation which can actually be identi- 
fied with congenital glaucoma and which con- 
stitutes a typical expression of Kluyskens’s 
complete late congenital glaucoma. These 
cases can have evolved up to the onset of hy- 
pertension as simple megalocorneas (our 
Cases 1, 14, and 15; Kluyskens’s Case 2) ; or 
have evolved without alteration in the cor- 
neal diameters, as in the cases of Weekers 
and Wattillon,’*® Francois’? and our Cases 
9 and 12. 

Gallenga and Matteucci,‘ despite the ob- 
servation by Stokes already mentioned and 
the anomalies of the iridocorneal angle found 
in certain cases of juvenile glaucoma 
(Weekers and Wattillon,** Kluyskens,* 
Francois, Allen and Ackermann,’ ) do not 
consider these of sufficient value to justify 
the connection between juvenile glaucoma 
and hydrophthalmos, maintaining as they do 
that hydrophthalmos is a typical malforma- 
tion of the eye which is present at birth, 
and is characterized mainly by the abnormal 
enlargment of the eyeball, especially of the 
cornea, while this clinical attribute is not 
always to be observed in juvenile glaucoma. 

Recently, and based on certain gonioscopic 
characteristics, J. Malbran’* has drawn at- 
tention to the close relationship that can ex- 
ist between pigmentary glaucoma and con- 
genital glaucoma; it will be observed that 
the cases he cites include juvenile glaucoma, 
glaucoma appearing in adults, megalocornea 
without hypertension, the former being noth- 
ing else than late congenital glaucoma and 
the latter incomplete congenital glaucoma, if 
Kluyskens’s contention is to be adopted. 

In cases of progressive myopia, where the 
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ophthalmotone is not altered nor the corneal 
diameters increased sufficiently to warrant a 
diagnosis of megalocornea, we have found, 
on gonioscopic examination, many of the 
congenital anomalies already described ; this 
discovery has drawn our attention consider- 
ably, and we insert it at this stage merely 
as a curiosity, although for the time being 
we have not attempted to draw any conclu- 
sions. We will add, however, in this regard, 
that we have had occasion to examine the 
mother of a typical buphthalmos patient, 
who suffered from progressive myopia, with 
ophthalmotone unaltered and normal cor- 
neal diameters, and who, on gonioscopy pre- 
sented a wide angle with a tissue differing 
from that of the iris, of a jellyish consist- 
ency, covering the ciliary band, and the iris 
root perfectly delineated by a great number 
of tortuous circular vascular loops. 

In aniridia, in Marfan’s syndrome, in 
pupillary ectopia, in microcornea, polycoria, 
cornea plana, and so forth, it is equally cur- 
rent to prove anatomic anomalies at the iri- 
docorneal angle level. 

In Rieger’s “disgenesis mesodermalis iri- 
dis e corneae,”’ which comprises Axenfeld’s 
posterior embryotoxon or Streiff’s**® pos- 
terior marginal dysplasia, v. Hippel’s** syn- 
drome (congenital anomaly characterized by 
the adherence of a corneal opacity to the 
iris tissue), angle anomalies are also often 
present, as warranted by repeated gonio- 
scopic observations.* ** 

The observation in the same family by 
and R. Weekers® of megalocornea, em- 
bryotoxon, anomalies of the iridocorneal 
angle and of the iridian structure, pupil ec- 
topia, alterations in the shape of the pupil, 
buphthalmos (the latter in association with 
a typical Marfan syndrome); and also the 
finding by Falls (Weekers, L. and R.,’) of 
microcornea or megalocornea, embryotoxon, 
anomaly in the shape and position of the 
pupil, polycoria, ectropion uveae, buphthal- 
mos in the same family, has led this latter 
author to believe in the existence of a gene 
producing sundry malformations in the an- 
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terior segment. L. and R. Weekers® stress 
that the observation of these families points 
to the importance of the different mesoder- 
mal malformations in the genesis of congeni- 
tal glaucoma. Gallenga and Matteucci* con- 
sider that all these congenital diseases of the 
chamber and so forth should be grouped 
within the wide picture of “‘congenital dys- 
plasia of the iridocorneal angle,” which is 
intimately connected with the developmental 
process of the sclerocorneal limbus. 


RELATION BETWEEN ANGLE ANOMALIES, OCU- 
LAR HYPERTENSION, AND CONGENITAL 
GLAUCOMA 


The finding of an abnormal tissue filling 
the iridocorneal angle together with ocular 
hypertension would seem to point to the 
hypertension being due to an obstruction in 
the fluid discharge from the anterior cham- 
ber caused by the presence of the abnormal 
tissue. This most alluring interpretation is 
confirmed, apparently, in certain cases of 
hypertension with anomalies of the angle, in 
which the tonography reveals a reduced out- 
flow coefficient and where the faulty dis- 
charge is answerable for the increase in 
ocular tone. Although a reduction in outflow 
has been established in nearly all the cases 
of complete congenital glaucoma we have 
had occasion to examine and we agree on 
this point with Weekers and Wattillon,’® 
this does not imply that the site of the ob- 
struction lies in the angle, a fact which has 
been stressed by several authors, among 
them recently Maumenee.** On the other 
hand, as L. and R. Weekers® have proved 
the presence of angle anomalies in diseases 
which are not accompanied by ocular hyper- 
tension and which coexist with typical buph- 
thalmos in the one family, it is impossible, 
for the present, to attribute to the irido- 
corneal malformations the fundamental path- 
ogenic role in the genesis of hypertension. 

Neither has the study of Ascher and Gold- 
mann’s aqueous veins thrown light on the 
interpretation of tension alterations in hy- 
drophthalmos (L. and R. Weekers,’ Gal- 
lenga and Matteucci*). 
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L. and R. Weekers® are inclined to be- 
lieve the hypertension due to vascular anom- 
alies in the uvea, anomalies which are often 
proved histologically and which would ap- 
pear to bring about not only a modification 
in aqueous discharge, but also, principally, 
an alteration in the exchange of water that 
takes place at capillary level, thus disrupting 
the entire movement of water. 

J. Malbran™ is not of the opinion, either, 
that the mechanical cause present in congeni- 
tal glaucoma at the level of the chamber 
angle is sufficient to warrant the variations 
in pressure. Furthermore, this author adds, 
in many megalocorneas with the same angle 
alterations, the intraocular pressure is not 
affected (our Cases 2, 3, 4, 5, 6, 7, 8, 10, and 
13). 

We maintain, with J. Malbran™ that is 
must be inferred that such anatomic anom- 
alies reflect a more or less significant morph- 
ologic alteration in the eyes affected, where 
they are placed in a situation of inferiority 
in the face of any agent capable of bringing 
about a neurotension disturbance. And with 
regard to this latter point, we must add with 
Gallenga and Matteucci’ that it is not un- 
usual to observe in children the transforma- 
tion of a case of pure hydrophthalmos to 
complicated hydrophthalmos, with conges- 
tive and hypertension symptoms resulting 
from a toxic infectious disease, 

Different degrees of anatomic anomalies 
at the iridocorneal level would appear to 
point, clinically, according to the respective 
importance, to a more or less serious evolu- 
tion in given cases. This contention is proved 
in the cases reported by Kalt, Dubois Poul- 
sen (Kluyskens’ ), and in our Cases 1, 2, and 
3. 

Krowels (Klyuskens’), when studying six 
patients with unilateral typical buphthalmos, 
found that the unaffected eyes showed anom- 
different degrees, though less 
marked than in the buphthalmic eye; these 
anomalies would allow for satisfactory pres- 
ervation of the functional condition of the 
eyes in question, and impressed Krowles as 
stages of transition. Kluyskens,’ in com- 
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= CASE PRINCEPS. 
XK = EVAMINED CASES. 
Z = PROBABLY AFFECTED. 


CASE 


= MECALOCORNEA WITH ANGLE ANOMALIES(WCOMPLETE CONGENITAL GLAUCOMA), 
COMPLETE CONGENITAL GLAUCOMA OF LATE ONSET. 


Fig. 1 (Malbran and Dodds). Illustrating cases in Family R. 


menting on the above, states that “the vary- 
ing degree of persistence of embrionary tis- 
sue which is reflected in multiple and ever 
different aspects of the angle, deserves to be 
considered since, according to its importance, 
it can represent an index of seriousness in 
congenital glaucoma.” We consider we have 
contributed toward this view with our find- 
ings in the R family, the first three 
cases listed herein (fig. 1). The only one of 
the three sisters with megalocornea to de- 
velop complete congenital glaucoma, with 
the serious evolution commented upon, pre- 
sented, on gonioscopy, a marked alteration 
(Case 1); while the other two sisters, with 
megalocornea and functionally healthy eyes, 
no doubt had remains of mesodermal tissue 
at the angle, though to a decidedly lesser 
degree (Cases 2 and 3). Furthermore, we 
can state that, in the majority of cases of 
complete and early congenital glaucoma 


(complicated hydrophthalmos), we have 
found marked anomalies of the angle com- 
parable to Case 1; while in the cases of 
incomplete congenital glaucoma (pure hy- 
drophthalmos) or where hypertension set 
in at a later stage, the modification at the 
angle level, though obvious, was less marked. 


CASE REPORTS 
CASE 1 

Elsa R., 19 years of age. 

History. Abnormal size of both eyes from birth. 
Patient was treated during school age, as a myope. 
At the age of 13 years, signs of ocular congestion 
and progressive reduction of vision. Congenital 
glaucoma was diagnosed, and the patient was op- 
erated repeatedly, without achieving final normaliza- 
tion of the intraocular pressure. 

Family history. Two sisters (Cases 2 and 3) with 
megalocornea; one brother and one uncle on the 
mother’s side had a similar appearance of the eyes 

Both eyes presented a 16-mm. corneal diameter 
No ruptures in Descemet’s membrane. Deep an- 
terior chamber. Miotic pupils. Pupillary membrane 
R.E., 10/300; L.E., hand movements. Intraocular 
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FAMILY Mi... 


RENZO MM... 25 YEARS 
CAS DRINCEDS 
— CONSANGUINITY 
EXAMINED CASES 


Fig. 2 (Malbran and Dodds) 


pressure: R.E.. 45 mm. Hg; L.E., 50 mm. Hg 
(Schigtz). 

Gomwoscopic examination. The gonioscopic ap- 
pearance is very similar in both eyes. Marked 
atrophy of the anterior plane of the iris. Near the 
angle the iris changes color, turns darker, and is 
inserted along a looping line just below Schwalbe’s 
ring. This darker section of the iris radiates finger- 
like prolongations on its surface toward the pupil- 
lary zone. Gonioscopic appearance of high insertion 
of the iris. 

Summary. Kluyskens’s complete congenital glau- 
coma. Gallenga and Matteucci’s complicated hy- 
drophthalmos of late onset. 


CASE 2 


Leonor R., 22 years of age. 

History. She does not complain of any ocular 
symptoms. 

Family history. See Case 1. 

Both eyes showed’ 13 mm. corneal diameter. R.E., 
20/20; L.E., 20/20. Intraocular pressure: R.E., 18 
mm. Hg, tonographic (C) 0.23 mm.*/min./mm. Hg; 
L.E., 17 mm. Hg, tonographic (C) 0.25 mm.*/min./ 
mm. Hg (Schigtz). Deep anterior chamber. 

Gomtoscopic examination. Wide angle. Hypo- 
trophy of the anterior segment of the iris. Vascular 
loops at the iris root. Iridian trabeculae in consid- 


CONGENITAL GLAUCOMA OF LATE ONSET. AND EMBRIOTOXON POSTERIOR 
= MACULAR DISTROPUY (GROENOUW Il] AND EMBRICTOXON POSTERIOR 


. Illustrating cases in Family M. 


erable quantity forming a meshwork through which 
the ciliary band can be seen. 

Summary. Familial megalocornea, with structural 
alterations of the angle. Kluyskens’s incomplete con- 
genital glaucoma. 


Case 3 


Amelia R., aged 29 years. 

History. Patient wears astigmatic correction. 

Family history. See Case 1. 

Both eyes presented 12-mm. corneal diameter. 
R.E., 20/30, with a +0.75D. cyl. ax. 105°; L.E., 
20/40, with a +1.0D. cyl. ax. 100°. Intraocular pres- 
sure: R.E, 20 mm. Hg, tonographic (C) 0.20 
mm.*/min./mm. Hg; L.E., 18 mm. Hg, tonographic 
(C) 0.22 mm?/min./mm. Hg (Schigtz). Deep an- 
terior chamber. 

Gontoscopic examination. Very similar to her 
sister’s (Case 2). A 

Summary. Familial megalocornea with structural 
alterations of the angle. Kluyskens’s incomplete 
congenital glaucoma. 


Case 4 


Celia B., 53 years of age. 
History. From the age of nine years she has 
worn glasses for her myopia and recently has noted 
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a gradual reduction in her sight. No family history. 

The corneal diameter was 15 mm. in both eyes. 
Visual acuity was 20/100 in both eyes. Both lenses 
had undergone nuclear cataracts and were sub- 
luxated. Intraocular pressure: R.E.. 20 mm. Hg 
(Schigtz); L.E., 21 mm. Hg. Deep anterior cham- 
ber. Marked hypoplasia of the iris stroma, espe- 
cially on the inferior segment. Notch coloboma and 
hyperplasia of the pigment border (flocculi). 
Iridonesis. 

Gomioscopic examination. Very wide angle (“ar- 
rondi”). Circular vascular loops on the iris root. 
The ciliary band is covered by a tissue of the same 
appearance as the iris, but darker and vertically dis- 
posed. The scleral spur, the trabecullar meshwork 
and Schwalbe’s ring are normal. The left eye had a 
round-pupil intracapsular cataract extraction with a 
peripheral iridectomy. The actual visual acuity on 
the operated side is 20/50 with a —1.5D. sph. 
~ —1.25D. cyl. ax. 35°. Intraocular pressure: L.E., 
16 mm. Hg (Schigtz). 

Summary. Megalocornea with marked anomaly at 
the angle. Nuclear cataract and subluxated lens. 
Kluyskens’s incomplete congenital glaucoma. 

Case 5 

Ernesto Z., 28 years of age. 

History. Myopia from the age of seven years. 
Gradual reduction of eyesight. The right eye had 


undergone a cataract extraction by another sur- 
geon, with unsatisfactory results, Corneal diameter, 


12 mm. on both sides. The left eye presented a 
very deep anterior chamber, hypoplasia of the iris 
stroma, iridonesis, subluxated lens and total cata- 
ract. The right eye did not have light perception, the 
left eye only hand movements. Intraocular pressure 
R.E., completely hypotonic; L.E. 16 mm. Hg 
(Schigtz). 

Gomoscopic examination. Wide angle. Iridian 
trabeculae im considerable quantity covering the 
ciliary band ending at different levels on the spur 
and scleral trabeculae. 

Summary. Megalocornea. Angle anomaly. Sub- 
luxated total cataract. 


Case 6 


Alfredo P., 50 years of age. 

History. Poor vision from childhood. Recently 
lost the sight of his right eye. 

Family history. Patient relates that one of his 
sons suffers from something similar in his eyes 
Unfortunately we were not able to examine him. 

Corneal diameter, 14 mm. on both sides. The 
right eye only had light perception. The left eye, 
20/200. Intraocular pressure: Both eyes, 18 mm. Hg 
(Schigtz). Deep anterior chamber. The right lens 
had undergone total cataract, and the left eye a pos- 
terior cortical opacity. Marked hypoplasia of both 
iris stroma. 

Gomioscopic examination. Very wide angle (“ar- 
rondi”). Vascular loops at the iris root in consid- 
erable quantity. Peripheral iridonesis. Very thick 
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iridian trabecula, yellow in color, clearly distin- 
guishable from the iris, from which radiate pro- 
longations. 

Summary. Megalocornea with marked alterations 
of the angle. Cataractous lenses. Kluyskens’s incom- 
plete congenital glaucoma. 


CASE 7 

Graciela F., six years of age. 

History. Bone formation and height pertaiming 
to eight years of age. Estrogen sediment in urine; 
abnormal development of mammary glands ; increase 
in the pituitary fossa; prognathism. Probable pre- 
cocious puberty. No family history. 

The corneal diameter was 13 mm. on both sides. 
Visual acuity: R.E., 20/50; L.E., 20/40. Intra- 
ocular pressure: R.E., 16 mm. Hg (Schigtz) ; L.F., 
17 mm. Hg. Deep anterior chamber. 

Gomoscopic examination. Very wide angle. Hy- 
poplasia of the anterior layers of the iris. Some 
vascular loops at the iris root. In both eyes, some 
iridian trabeculae, which give the impression of 
being filamentary goniosynechias that insert below 
the scleral spur and through which the ciliary band 
is seen, 

Summary. Megalocornea. Alterations of the an- 
terior chamber angle in a girl in whom puberty will 
probably be precocious. Kluyskens incomplete con- 
gential glaucoma. 

CASE 8 

Esther V., 13 years of age. 

History. The parents consulted because of the 
abnormal appearance of both eyes. 

No family history. 

The corneal diameter was 13 mm. in the right 
eye, and 12.5 in the left eye. Visual acuity was 
20/20 in both eyes. Intracular pressure: R.E., 15 
mm. Hg, tonographic (C) 0.25 mm.*/min./mm. Hg; 
L.E., 16 mm. Hg, tonographic (C) 0.28 mm.*/min./ 
mm. Hg (Schigtz). Deep anterior chamber. 

Gontoscopic examination. Wide angle. The entire 
cihary band sector is covered by a dark brown tis- 
sue, different from the iris stroma. Some filaments 
of this tissue join the iris root with the inferior 
border of the scleral spur. 

Summary. Megalocornea with angle alterations. 
Kluyskens’s incomplete congenital glaucoma. 

CASE 9 

Oscar R., seven years of age. 

History. During the past year, his parents had 
noticed a marked diminution of his sight, with a 
concomitant congestion of his eyes. 

No family history. 

The corneal diameter with 11 mm. on both 
corneas. Visual acuity was 20/80 for the right eve, 
and 20/60 for the left. Intraocular pressure (under 
general anesthesia): R.E., 32 mm. Hg (Schigtz) ; 
L.E., 37 mm. Hg. Both corneas presented a marked 
edema. Dilation of the arteriovenous bundle and 
ectasia of some capillaries of the limbal vascular 
network (with the same characteristics encountered 
by Gallenga and Matteucci in complicated hy- 


dropththalmos.) Both fundi presented a fine scat- 
tered pigmentation that was particularly numerous 
at the periphery. 

Gontoscopic examination. Examination was un- 
dertaken after one drop of glycerine (to reduce 
corneal edema). Deep anterior chamber. The angle 
resembled the known appearance of anterior inser- 
tion of the iris, where the scleral spur and ciliary 
band were not visible. 

Summary. Kluyskens’s complete congential glau- 
coma, or Gallenga and Matteucci’s complicated hy- 
drophthalmos, of late onset. 


Case 10 


José F. L., 47 years of age. 

History. On-his first visit he complained of a 
sudden loss of vision on the left side two months 
ago. Three years before the same eye had under- 
gone a cataract extraction. There was no visual 
discomfort in the right eye. 

No family history. 

Both corneal diameters were 13 mm. Visual 
acuity was 20/25 in the right eye (without correc- 
tion) and in the left there was light perception. The 
left eye presented total retinal detachment with 
marked fixed folds. The right eye had a remarkably 
deep chamber. Intraocular pressure: R.E., 18 mm. 
He (Schigtz); L.E., 10 mm. 

Gomioscopic examination. Wide angle (“ar 
rondi”). Peripheral iridonesis. A wide ciliary band 
was partially covered by a tissue of the same color 
as the iris. About eight to 10 iridian trabeculae 
were observed on each field examination. The scleral 
spur was partially invisible. Posterior embryotoxon, 
where some iridian trabeculae were inserted. The 
patient refused any operation on the left eve and the 
visual status of the right eye did not change during 
a two-year follow-up. 

Summary. Megalocornea, with typical alterations 
of the angle. Kluyskens’s incomplete congenital 
glaucoma. 


Case 11 

Carlos C., 15 years of age. 

History. Myopia from the age of seven years. 

No family history. 

The corneal diameter was 14 mm. on both sides. 
Visual acuity was: R.E., 20/100, with a —14D. 
sph. — —2.0D. cyl. ax. 10°; L.E., 20/70, with a 
—13D. sph. —1.0D. cyl. ax. 170°. Intraocular 
pressure: R.E., 14mm. Hg (Schigtz) ; L.E., 16 mm. 
Hg. Mittendorf knots and a “spurious cataract” 
were noted on both lenses. 

Gonioscopic examination. Very deep anterior 
chambers. The Schwalbe’s ring was prominent (in- 
cipient embryotoxon). A great quantity of iridian 
trabeculae covered the ciliary band like a meshwork. 

Summary. Megalocornea. Angle anomalies. Kluy- 
skens’s incomplete congenital glaucoma. 

CAsE 12 

Luis M., 21 years of age. 

History. Patient has been medically treated for 
glaucoma during the past two years. 
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Family history. Parents are first cousins; his 
two healthy sisters were not examined by us. The 
father was married twice, Luis being a child of the 
second marriage. There was only one child of the 
first marriage, Renzo M., who is 25 years of age, 
and presents a macular corneal dystrophy 
(Groenouw I1) together with an obvious posterior 
embryotoxon. It is interesting to stress that in 
Renzo M., Schwalbe’s ring was salient and covered 
the scleral trabeculae like a cornice, this being a 
typical characteristic of embryotoxon, E. Malbran™ 
(fig. 2). 

Both corneal diameters measured 12 mm. Visual 
acuity was: R.E., 20/40; L.E., 20/25. Intraocular 
pressure: R.E.. 32 mm. Hg (Schigtz) (scleral 
rigidity, 0.0190); L.E.. 49 mm. He (Schi¢tz) 
(scleral rigidity, 0.0190) (Friedenwald’s 1955 nomo- 
gram), 

Gomtoscopic examination. Deep anterior chamber. 
'{ypoplasia of the anterior layers of the iris stroma. 
In the right eye, an enormous iridian crest, {fri- 
angular in shape, covers the ciliary band and tra- 
becular meshwork like a bridge, inserting on the 
salient border of Schwalbe’s ring. Vascular loops 
were noted at the iris root. 

This patient on May 5, 1958, had a “filtering iri- 
dectomy” (J. Malbran and E. Malbran™) in both 
eyes at the same sitting. The intraocular pressure 
was definitely normalized on the right eye (19 mm. 
Hg |Schigtz]) but in the left eye, although the in- 
traocular pressure was markedly decreased (32 mm. 
Hg [Schigtz]), a similar operation was necessary 
five months later, when the intraocular pressure was 
finally normalized (16 mm. Hg [Schigtz] ). 

Summary. Congenital glaucoma of late onset. 
Posterior embryotoxon, normal corneal diameters. 
Consanguinity (recessive linkage). One step-brother 
also with posterior embryotoxon and a macular 
dystrophy (recessive linkage). 


Case 13 

Jorge B., 12 years of age. 

History. Patient lost his left eve six years ago, 
through a perforating corneal injury. 

No family hustory. 

The right corneal diameter measured 14 mm. 
Visual acuity was: R.E., 20/50 with a 5.5D. sph. — 
—0.5D. cyl. ax. 90°. Intraocular pressure: 19 mm. 
Hg (Schigtz). Suture cataract. 

Gontoscoptc examination. Deep anterior chamber 
“Arrondi” angle. Schlemm’s canal with blood. 
Abundance of iridian trabeculae covering the ciliary 
band and part of scleral trabecula, like a mesh- 
work. 

Summary. Incomplete congenital 
Megalocornea with angle alterations. 


glaucoma. 


Case 14 

Juan M., #4 years of age. 

History. The left eye, that was buphthalmic on 
the patient’s own testimony (and according to photo- 
graphs taken when he was younger, which we had 
occasion to examine) had suffered a retinal detach- 


ment 10 years ago. Subsequently it was enucleated. 
The right eye was operated for glaucoma (iriden- 
cleisis) by another surgeon, a year ago. 

Family history. No consanguinity was known; 
however, the parents belong to families that have 
lived for more than 10 generations in a village of 
6,000 inhabitants in the south of Italy. By heresay, 
a brother of the patient’s father suffered from a 
similar condition. Three brothers of the mother are 
myopes. The mother is also a myope, with normal 
corneal diameters but presenting an “arrondi” cham- 
ber angle with marked iridian trabeculae. One of 
the patient’s sisters (Case 15) presents congenital 
glaucoma of late onset (fig. 3). 

The corneal diameter was 13 mm. on the right 
eye. Visual acuity 20/20, with a —0.25D. sph. 
—1.0D. cyl. ax. 10°. The right eye presented the 
usual appearance of an iridencleisis, with a flat 
filtering scar. 

In spite of being submitted to a filtering opera- 
tion, the mtraocular pressure was not completely 
normalized. At different checkings, it varied from 
43 to 32 mm. Hg, in spite of medical treatment with 
miotics, Epitrate, and Diamox. 

Gontoscopic examination. The patient showed a 
marked hypoplasia of the iris stroma. The anterior 
chamber was very deep and the angle showed broad 
annular gomosynechias. 

Summary. Family type complete congenital glau- 
coma of late onset. 


Case 15 

Teresa M., 36 years of age. 

History. She has worn glasses for myopia from 
the age of eight years. 

Family history. See Case 14. 

The corneal diameter was 14 mm. on the right 
and 13 mm. on the left. Visual acuity: R.E., 20/200 
with a —10D. sph.; L.E., 20/50 with a —8.0D. sph. 
Intraocular pressure: R.E.. 43 mm. Hg (Schigtz) 
(scleral rigidity, 0.0137) ; L.E., 27 mm. Hg (scleral 
rigidity, 0.0137). 

Gomioscopic examimation. Very deep anterior 
chamber. Wide angle (“arrondi”). The ciliary band 
was markedly pigmented. Iridian trabeculae in large 
quantity covering the ciliary band like a meshwork. 

Summary. Kluyskens’s complete congenital glau- 
coma of late onset, or Gallenga and Matteucci’s 
complicated hydrophthalmos of a family type 


SUMMARY AND CONCLUSIONS 


All the cases presented the three pathogno- 
monic symptoms essential to congenital glau- 
coma according to Kluyskens: (1) increase 
in corneal diameter, which must exceed 12 
mm.; (2) deep anterior chamber; (3) ab- 
normal persistence of embryonic mesoder- 
mal tissue at the iridocorneal angle. 

Case 9 (a seven-year-old boy) was the 
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only one to present a corneal diameter of less 
than 12 mm. However, this case presented 
other secondary signs, corneal edema and 
hypertension, so that the normal corneal 
diameter does not invalidate the diagnosis of 
congenital glaucoma. 

Of the three secondary symptoms, out of 
15 cases 10 showed a certain degree of 
atrophy of the iris. 

Of the 15 cases, only five (1, 9, 12, 14, 
and 15) presented ocular hypertension as an 
added symptom, and they represent typical 
clinical forms of complete late congenital 
glaucoma which had evolved, up to the time 
hypertension set in, as simple megalocorneas. 

The 10 remaining cases, in which there 
were different varieties and intensities of 
megalocornea, in view of the presence of the 
three pathognomonic signs of congenital 
glaucoma and the absence of the added 
symptom of hypertension, must be con- 
sidered incomplete congenital glaucomas, ac- 
cording to Kluyskens. 

Let us add, by way of conclusion: 

That the anomalies of the iridocorneal 
angle constitute the common denominator of 
different diseases which are apparently in- 
dependent of each other but which are un- 
doubtedly related and may be interpreted as 
various states of ocular malformation. 

That, the different types of gonioscopic 
anomalies appear to imply, when they are 
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very evident, a certain index of seriousness 
in the disease. 

That the alteration of the ocular tension, 
which has been considered the outstanding 
sign for diagnosis in congenital glaucoma, to- 
day must be taken as a typical modality in the 
evolution of all these conditions, the appear- 
ance of which may or may not occur but which 
obviously, when present, is one of the salient 
symptoms, and possibly the one to play the 
most important role in the evolution of the 
disease. 

That although we have not had the op- 
portunity to observe pure megalocornea 
without abnormalities at the angle, we ac- 
cept its probable existence; however, the 
few examples to be found in the literature 
are not, in our opinion, too convincing. 

That we accept the term, incomplete con- 
genital glaucoma, or pure hydrophthalmos, 
for all the megalocorneas we examined, since 
they offered the three essential signs proposed 
by Kluyskens and were not complicated by 
ocular hypertension. 

That ocular hypertension, in association 
with abnormalities at the angle, is sufficient 
to warrant a diagnosis of complete congeni- 
tal glaucoma, the corneal diameter not being 
an essential attribute to this classification, 
since the disease can occur with a normal 
corneal diameter (Case 9). 

Parera 94. 
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ISHIHARA TEST IN COLOR-VISION DEFECTS* 


STUDIES ON A STATISTICAL METHOD FOR EVALUATION OF THE 


SCREENING EFFICIENCY OF SEVERAL 


PLATES 
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Tokyo, Japan 
Mayima, M.D. 
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AND 
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1. INTRODUCTION 


The Ishihara test has been used all over 
the world as a standard test for screening 
red-green color vision defects since 1933. 
However, recently a trade union criticized 
this test for screening “too many color 
blinds” among its members. 

Although the ability of this test for the 
screening of color vision defects has been 
confirmed from time to time by many au- 
thors, this episode pointed to a fairly wide- 
spread misconception that any misreading of 
any plates in the Ishihara or other tests is due 
to some defect in color vision. As frequently 
shown by many studies (Hardy, et al., 1946, 
Kettesy, 1955, Ichikawa, 1957, Belcher, et al., 
1958), not one of the plates in any existing 
test is perfect in the sense that all normals 
read normally and all those with color vision 
defects read like color defectives under all 
circumstances. 

In other words, screening with any one 
plate is accompanied by a certain amount of 


* From the Department of Ophthalmology, Junt- 
endo University, Tokyo, the Department of Oph- 
thalmology, Nagoya University, Nagoya, the Eye 
Clinic, Central National Railroad Hospital, Tokyo, 
and the Eye Clinic, Saiseikai Hospital, Shizuoka. 


error, and statistical treatment of the result 
obtained by several tests is essential to reli- 
able screening. Although this fact has been 
shown by many authors, so far no one has 
attempted to investigate the theoretical back- 
ground which would enable an examiner to 
plan and predict the efficiency of the screen- 
ing by any set of pseudo-isochromatic plates. 

Prof. S. Ishihara had intended to publish 
a version of his test which had been abridged 
without decreasing its screening efficiency, 
and, when we had an opportunity to make 
detailed ophthalmic examinations on 3,000 
school children being subjected to a consan- 
guinity study, this abridged version (13th edi- 
tion) was used for screening color-vision de- 
fects, along with detailed anomaloscopic ex- 
amination of those who were picked up by 
the screening. A part of the result has al- 
ready been published elsewhere ( Majima, 
et al., 1959). The basic principle of the 
screening of color vision defects by a set of 
plates will be described in this study, taking 
the result of the survey as an example. This 
should provide a basis for evaluation of any 
existing test on a practical basis, and would 
permit detailed analyses of various factors 
involved in the problem. 
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TABLE 1 


NUMBER OF CHILDREN EXAMINED DURING 
THE 1958 SURVEY AT SHIZUOKA 
Grade l 2 3 4 5 TOTAL 


M 124 149 410 403 438 1,524 
F 120 135 400 394 460 1,509 


TotraL 244 284 810 797° 898 3,033 


2. MATERIAL AND METHOD 
Detailed ophthalmic examinations (table 
2) were carried out on 3,033 school children 
aged from six to 10 (table 1) years. These 


Blindness.* The eight plates for illiterates 
were not used at all, as none of the children 
examined was illiterate. One additional plate 
(No. 1) can be read by color-vision defec- 
tives. In all, 16 plates were used for the 
screening. In addition to the Ishihara test, 
which is designed for the screening of red- 
green defects, two plates for the screening of 
tritanopes in Hardy-Rand-Rittler test were 
used together with a plate specially drawn 
for this purpose by Dr. Okayasu. Not one of 
the 3,033 children misread these plates for 
tritanopes, 


children were from two primary schools 1n All tests were done under artificial illumi- 
; the central part of Shizuoka which has nearly nant-C. Every reading was recorded and 
: 300,000 inhabitants. This survey was per- subjected to detailed analysis. Anomaloscopic 
. formed as a part of research on the effect of | examination was performed on 80 children 
: consanguinity, and various other tests were who misread more than nine out of 16 plates 
| carried out at the same time. The survey took and 18 out of 27 children who misread be- 
, place during the summer vacation in 1958. tween four and eight plates out of 16. Among 


About 50 children were brought by bus every 
afternoon to Saiseikai Hospital where all 
medical examinations were carried out and 
returned by bus after all examinations were 
finished. Some of the children were brought 
to the hospital at a later date for re-examina- 
tion. The whole survey took about two 
months. Thé result of the survey, other than 
described herein, especially the prevalence of 
various anomalies of the eye among Japa- 
nese children, will be published as a later 
study. 

The system of the examination for color 
vision was: 25 plates were selected for this 
study from the newest (13th) edition of the 
Ishihara test by the Committee on Color 


the latter children, eight who had misread 
four plates were re-examined by all plates of 
the Ishihara and Hardy-Rand-Rittler tests, 
which showed them to be normal (no mis- 
reading on re-examination). Only one child 
who had misread seven plates could not be 
traced because of moving out of the city. Two 
anomaloscopes, Nagel type and Hioki type 
(Hioki, 1955), were used. Nine normal and 
24 color-vision defectives were first exam- 
ined twice by the different types of anomalo- 
scope at the same time; after seeing no dis- 


* Committee for the Improvement of the Ishihara 
Test. Office at the Department of Ophthalmology, 
Juntendo University, Tokyo. 


TABLE 2 


THE SYSTEM OF OPHTHALMIC EXAMINATIONS OF THE SURVEY 


3 test types (one for illiterates): natural illumination (500—3,000 lux) 


2 assistants, a set of lens plates 
2. Color vision 


25 selected plates from the newest (13th) edition of Ishihara test (7 plates are for illiterates) : artificial 
illuminant-C: Plate No. 5 and 6 of HRR test, a plate made by Dr. Okayasu: one assistant: anomalo- 
scopic test for suspective color vision defectives (two instruments) anomaloscopic examination per- 
formed by Dr. Ichikawa, Dr. Majima, and Dr. Nakajima. 

3. Routine ophthalmic examinations (objective) done by Dr. Majima. 
Cover test for phoria and tropia: oblique illumination with magnifier: ophthalmoscopic examination: 
photographic recording of the selected findings by fundus (done by Dr. Baba). 


1. Visual acuity and refractive error 


EVALUATION OF ISHIHARA TEST 923 


TABLE 3 
THE DISTRIBUTION OF MISREADINGS OF ISHIHARA TEST 


a. NORMALS 


Number of Plates Grade Total No. of Plates 
l 2 ; 4 5 Total 
0 120 131 458 504 697 1,910 0 
1 46 80 211 187 132 656 656 
2 35 41 88 63 36 263 526 
3 20 23 28 19 7 97 291 
4 7 6 6 1 0 20 80 
5 | 1 2 1 0 5 25 
6 0 0 0 0 0 0 0 
7 0 0 0 s* 0 l 7 
§ 0 0 Or 0 0 0 0 
Total 229 282 793 776 872 2,952 1,585 
Total No. of plates 209 260 503 386 225 1,585 — 
(aver. /person) 0.857 0.915 0.624 0.484 0.250 0.553 (unexpected R. 0.484: 


* Could not be re-examined, but classified as normal. 


expected R. 0.069) 


t One who misread eight did not misread on immediate re-examination, and classified as 0. 


b. COLOR VISION DEFECTIVES 


Number of Plates : Type of Color Vision Defects No. of Plates 
Da DD Pa P Total 

6 0 0 1 0 I 6 

7 0 0 0 0 0 0 

8 0 0 0 0 0 0 

9 2 0 0 0 2 18 

10 0 0 1 0 I 10 

11 l I l 0 3 33 

12 2 0 0 0 2 24 

13 4 1 2 0 7 91 

14 4 6 | 0 11 154 

15 11 7 0 0 18 270 

16 10 21 1 4 36 576 

Total 34 7 4 ‘ 1,182 

(42.0%) (44.4%) (8.6%) (5.0%) 
Male 31 35 7 4 7 
(%) 2.1% 2.23% 0.46% 0.26% 5.05% of total males 

Female 3 1 0 0 4 

(%) 0.19% 0.07% 0% 0% 0.26% of total females 
Aver. misread exp. 10.9 13.8 8.8 10.8 11.9 
unexp. 3.4 1.4 3.0 5.3 2.5 
Total 14.3 15.2 11.8 16.0 14.4 


crepancy in the result by two instruments, 
each instrument was used separately. 


3. RESULTS 


The results are summarized in Tables 3 to 
7. Table 3-a and b show the number of mis- 
readings for normal and color-vision defec- 
tive subjects. As can be seen from Table 3, 
normal children misread a certain number of 
plates, the average being 0.5 plate out of 16, 
but the manner of misreading usually was 


neither that expected for color vision defec- 
tives (expected response) nor normals ( nor- 
mal response) ; this is called herein the “un- 
expected response.” Nearly 90 percent of the 
misreadings by normals are “unexpected 
responses.” 

It is interesting to note that this ratio is 
about the same for all age groups, although 
the average number of misreadings decrease 
as the age increases. The distribution of the 
number of misreadings has very distinct 
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maxima at both ends, zero and 16, and there 
are only a few children who misread between 
four and 10 plates, the number of children in 
this group being only about one percent of 
the whole population. All children who mis- 
read more than nine plates proved by the 
anomaloscope to have color-vision defects of 
various kinds, though no clear-cut correla- 
tion could be observed between the number 
of misreadings and equation range. Only one 
among those who misread between four and 
eight plates proved to be a color vision defec- 
tivé ( protanomalous ). 

Although anomaloscopic examination was 
not performed on the group misreading zero 
to three, the probability that this group con- 
tains any color vision defective is practically 
negligible for reasons which will be given 
later. 

Thus, our results show that color-vision 
defectives can be clearly separated by the 
test described here, if the number of misread- 
ings is used as the criterion, It shows fur- 
ther that those with more than nine misread- 
ings in this set of plates are color-vision de- 
fectives, those misreading less than three 
definitely normal, and those with an in-be- 
tween number of misreadings doubtful. 

Table 4 presents the manner of misread- 


ing for each plate found in the survey. Some 
mistakes are found solely in normals or color 
vision defectives, and others are found in 
both (overlapped responses). Although this 
table by no means covers every possible way 
of reading for each plate, it may be regarded 
as a fairly thorough table in view of the 
fact that the subjects were school children 
among whom the number of misreadings is 
considered to be much higher than among 
adults. 

Table 5 gives the actual number of mis- 
readings for the individual plates, classifies 
them into normal, expected, unexpected not 
overlapped, and unexpected overlapped. It 
will be seen from this table that some plates, 
for example, No. 4, have a large number of 
misreadings in “unexpected overlapped” re- 
sponse for both normals and color-vision de- 
fectives, whereas one plate (No. 9) has a 
high number of misreadings in “unexpected 
not overlapped” response in normals, Plates 
No. 2 and No. 3 have a high proportion of 
normal responses in color-vision defectives. 
Thus, this table indicates fairly clearly the 
features of the misreadings for each plate. 

Table 6 was made from Table 5 to show 
the features of the individual plates. The 
error coefficients, the definition of which is 


TABLE 4 


MANNER OF RESPONSES FOR EACH PLATE 


Responses 


Plate 
2 8 x, 2 — 3 
3 6 9 — iad 5 
4 29 19, 30, 71, 26, 3, 6,0, 7,9 20, 7 10, 80, 90 70 
6 5 3,6,0,7,9 8,x 1 2 
8 15 16, 75,5 x 11,27, 25,19, 7,4,29,12,1 17 
9 74 14, 24, 54, 71, 76, 17, 94, 91, x4, 20, 70 x » 3, a0, 21 
10 2 8,9 —_ x 
11 6 5, 18, 8, 15, 9 0 x 
13 45 75, 10, 25, 6, 76, 46, 16, 48, 95 15,16,x5 17,27 x 
14 5 6, 10,9 — 0, 38 x 
15 7 — 9,32 3, 10,1 x 
16 16 10, 18, 56, 76, 26 6 35 x 
18 x 11 7 6, 15 5 
20 x 41, 46, 16, 47, 43 — 5, 4, 10, 15, 14, 42, 65 45 
22 26 21, 25, 86 28, 20,36 2, 22, 27, 8, 88, x 2,6 
24 35 85, 56, 28 8, 36,65 32,95, 6, 30, 33, 38, x 3,5 


x = cannot recognize digit. 
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TABLE 5 
MISREADINGS OF INDIVIDUAL PLATES 


Color-Vision Defects 


Normal 
Plate No. a a 
\ B, B, b- Cc 
Da D Pa P Total 
2 2,950 2 0 0 9 6 3 0 18 0 0 63 
3 2,950 2 0 0 16 12 4 0 32 0 0 49 
a <e 2,382 6 564 0 2 0 0 0 2 19 14 46 
6 2,835 72 43 2 1 0 0 0 1 14 1 65 
& 2,945 4 2 1 3 2 1 0 6 5 28 42 
9 2,508 416 6 22 0 0 0 0 0 2 6 73 
10 2 , 868 19 0 65 1 1 1 0 3 0 1 77 
11 2,910 19 4 19 3 1 1 0 5 1 1 74 
13 2,845 58 25 24 1 0 1 0 2 3 2 74 
14 2,931 4 0 17 1 0 2 0 3 0 2 76 
15 2,945 0 5 2 1 0 2 0 3 2 5 71 
16 2,863 61 1 27 1 0 4 0 5 1 | 74 
18 1,937 l 3 11 5 0 2 0 7 1 3 70 
20 2,941 6 0 5 4 3 2 0 7) 0 12 60 
22 2,917 4 30 1 2 1 2 0 5 14 7 55 
24 2,921 13 17 1 s 1 4 0 13 5 x 55 
TOTAL 687 700 198 58 27 29 O 114 67 91 1,024 
(1,585) (1,296) 
42.8 43.9 12.4 5:6 8.4 64.0 


MEAN 2,852.9 


A: normal responses of normal; B,: unexpected not overlap responses of normal; Bz: unexpected over- 
lapped responses of normal; C: expected responses of normal; a: normal responses of color-vision defects; 
b:: unexpected overlapped responses of color-vision defects; b:: unexpected not overlapped responses of 
color-vision defects; c: expected responses of color-vision defects. 

given below the table, are the ratio of the screening for the reason to be described. For 
proportion of erroneous responses to correct screening, it is practical to classify the man- 
ones. The difference between E,, E,, and E, ner of reading into two—normal and erron- 
is due to the difference in the definition of | eous—responses, Every pseudo-isochromatic 
correct and erroneous responses. In E,, all plate is not intended to be read by color- 
responses other than normal response in nor- vision defectives as normal subjects would 
mal children and all responses other than read it; the normal response by any color 
expected responses in color-vision defective vision defective should be regarded as an 
children are regarded as erroneous re- error. Consequently, the probability of mis- 
sponses ; whereas, in E;, only expected re- readings given in Table 6 is the probability 
sponses in normals and normal responses in of reading other than normal for normal, and 
color-vision defectives are regarded as er- that of normal reading for color vision de- 
roneous responses. According to the defini- fects. As shown in the table, there seems to 
tion of error coefficients, plates with smaller be a tendency for p,q to be large when p, is 
error coefficients are of better quality. It will small or vice versa, but this tendency is by 
be seen from Table 6 that plates from 10 to no means constant, and in some plates both 
18 are good, whereas plates from 2 to 8 and are small, showing the superior quality of the 
22, 24 are not so good. plates. 

Although these coefficients indicate the Plates No. 22 and 24 were originally de- 
quality of each plate, they themselves have signed to separate protanopes from deutan- 
no immediate practical application. On the opes. The results in this respect were rather 
other hand, the probability of misreadings, disappointing and the details will not be 
which are given in the same table (table 6), given here. The analysis in relation to sex 
is useful for evaluation and planning of showed no interesting result. 
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TABLE 6 
ERROR COEFFICIENTS AND PROBABILITY OF MISREADINGS 
: Error Coefficients Probability of Misreadings Color- 
Plate No. Normal Da ) Pa P \ 
. Ey E; Defectives 
3 24.7 24.6 24.6 47.0. 33.3. $7.2 0 39.5 
4 45.5 29.2 1.3 19.3 5.7 0 0 0 2.5 
6 13.6 11.1 7 4.0 2.9 0 0 0 1.3 
8 31.9 8.8 3.8 2 8.8 See 0 7.4 
9 14.3 1.7 4 15.0 0 0 0 0 0 
10 4.0 3.0 3.0 2.8 2.9 2.7 14.3 0 3.7 
11 5.2 4.3 3.5 1.4 8.8 0 6.2 
13 6.6 4.0 1.7 3.6 2.9 0 14.3 0 2.5 
14 3.6 2.2 2.2 7 2.9 0 28.6 0 3.7 
15 6.7 3.3 1.9 2 2.9 0 28.6 0 3.7 
16 6.1 4.4 3.7 3.0 2.9 0 57.2 0 6.2 
18 7.6 5.5 4.7 5 14.7 0 28.6 0 86 
20 16.0 4.6 4.6 4 11.8 8.3 28.6 0 11.1 
2? 36.6 10.0 6 1.2 5.7 2.7 28.6 0 6.2 
24 33.7 3.5 1.3 11 23.5 2.7 87.2 0 16.0 
3.4 10.6 0 7.1 
n a) : =» 
Tn Tevd 
a 
Tn=A+B,+B:+C 
Tn Tevd 
34> 
A+B,+B 


Tn Tevd 


4. STATISTICAL ANALYSIS OF MISREADINGS 
OF PLATES 

The results presented indicate that the test 
using 16 plates from the 13th edition of the 
Ishihara test can separate color-vision defec- 
tives from normal subjects almost perfectly, 
provided that the plates are used as a set, and 
the number of misreadings is taken as the 
criterion. As shown in Table 6, not one plate 
is perfect in itself ; and errors will result if 
they are used individually. Our results show 
further that, if a set of 16 plates is used for 
screening, those who misread more than nine 
are color-vision defectives, whereas those 
with less than three misreadings are normal. 
Those whose misreadings fall between three 
and nine, although they are small in number, 
should be examined by other methods, such 
as by the anomaloscope. 

It would be convenient if the result of 
screening by any set of plates arbitrarily 


chosen from any test could be predicted, the 
efficiency and error being capable of estima- 
tion beforehand. Statistical treatment is in- 
dispensable to such a purpose. The distribu- 
tion of the number of misreadings of a set 
is related to the probability of misreadings 
for the individual plates making up the set. 
The statistical relationship which correlates 
these two is as follows: 

If pp (i=1, 2, —, m) represents the 
probability of misreading for plate i in a set 
of m plates, the probability for a person to 
misread r plates in a set of m plates is, ac- 
cording to the theory of probabilityythe sum 
of the multiple of p; for r different plates 
and 1 — py (=q,;) for the remaining m — 
r plates, the sum being taken for all possible 
combinations. In special cases where p, is 
equal for all plates, the above probability will 
be (?) p* 

In more specific cases where p,; can be re- 
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garded as small and m as large, the distribu- 
tion will follow Poisson's distribution. 

Here, it should be borne in mind that these 
relationships are based on the assumption 
that p; can be defined as a uniform character- 
istic of the population concerned (Snedecor, 
1940). If a population concerned is made up 
of several subgroups which have uniform p, 
within each subgroup but have different 
values of py between subgroups, this formula 
will hold only within each subgroup, and the 
distribution of misreadings for the whole 
population will be the sum of the distribution 
for each subgroup constituting the popula- 
tion. 

This feature can be used for the test of 
uniformity of a population as to the probabil- 
ity of misreadings. For example, the distri- 
bution of misreadings presented in Table 3 
does not follow the distribution just cited 
because this population is composed of at 
least two subgroups, normals and color- 
vision defectives. 

Table 7 gives the observed distribution of 
misreadings for normal and three kinds of 
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color-vision defects, compared with the Pois- 
son distribution which is calculated using the 
observed values. It will be seen that both fit 
fairly well, indicating that the Poisson distri- 
bution can be used for the approximation of 
the observed distribution. However, closer 
observation of the table reveals that the fig- 
ures of the theoretical distribution are 
smaller in misreading 0, whereas they are 
larger in misreading | in every group; this 
would indicate the existence of subgroups 
which could not be separated even by the ano- 
maloscope. The discrepancy is less marked 
in the distribution for each age group than 
in that for the total normals. For the groups 
of color-vision defectives, both distributions 
show fairly good accord in spite of the fact 
that the size of the population is much less 
than that of the normal. 

On the whole, it can be stated that the 
Poisson distribution can serve as a fairly 
good approximation for the distribution of 
misreadings for each subgroup of the popu- 
lation studied. This situation may be under- 
standable if we think of the complicated fac- 


TABLE 7 
DISTRIBUTION OF MISREADINGS AND POISSON DISTRIBUTION 


Number of Misreadings 


Grade —— \verage 
0 l 3 4 5 
1. Normal 
1-2 obs 251 126 76 43 13 2 0.9 
cak 219 187 84 25 6 1 0.9 
3 obs. 458 211 88 28 6 2 0.6 
cale. 434 261 78 16 2 0 0.6 
4 obs. 504 187 63 19 1 l 0.5 
calc. 470 235 59 10 1 0 0.5 
5 obs 697 132 36 7 0 0 03 
cale 645 194 29 3 0 0 0.3 
3 2. Color-vision Defectives 
Da obs. 0.29 0.33 0.13 0.13 0.06 0.03 OB, 
calc. 0.18 0.31 0.26 0.15 0.06 0.02 &, 
D obs. 0.55 0.19 0.16 0.03 0 0.03 0.8 
calc. 0.45 0.36 0.14 0.04 0.01 0.001 0.8 
Pa obs. 0.14 0 0.14 0.28 0 0.14 4.2 
calc. 0.01 0.06 0.13 0.18 0.19 0.16 4.2 


(Poisson distribution calculated from Marcel Boll: Tables Numérique Universélles, 1957, p. 672. 
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tors involved in misreadings in addition to 
the pattern of the plate and color sense of 
subject; and the same situation exists for 
trafic or industrial accidents which usually 
follow Poisson distribution. 

On the assumption that the distribution of 
misreadings follows Poisson distribution, the 
probability for the normal to misread more 
than seven out of 16 plates is calculated to be 
about one millionth, which is negligible for 
practical purpose. In an adult population, 
which is supposed to have much smaller 
probability of misreadings than school chil- 
dren, this will be still smaller. On the other 
hand, if the misreadings in color-vision de- 
fectives are assumed to follow Poisson distri- 
bution, the probability of protanomalous hav- 
ing more than seven misreadings (normal 
reading is referred to as misreading in color- 
defective groups) is about seven percent, 
and deuteranomalous about 0.2 percent. 
The probability of anomalies in a normal 
group, misreadings of more than 13, is about 
1:10,000 for protanopes and nil for deuter- 
anopes. An error of this order should be 
negligible for any practical purpose. 

If a set of different plates is used for 
screening, the screening efficiency and error 
of the set can be calculated beforehand from 
the probability of misreading of each plates 
constituting the set. For example, for a set 
of three plates, consisting of No. 8, No. 14 
and No. 15 of the 13th edition of the Ishi- 
hara test, the probability for normals to mis- 
read 0, 1, 2, or 3 plates is calculated respec- 
tively as 98.9, 1.1,3 and 6 X 10° per- 
cent on the basis of the figures given in 
Table 6. The probability for color-vision de- 
fectives to make normal readings, obtained 
in the same way, is 84, 15, 0.7 and 1 X 10°? 
percent, respectively. If the fiducial limit of 
the probability at the one-percent level ( Sne- 
decor, 1940) in Table 6 is taken into con- 
sideration, this becomes in most favorable 
cases, 99.7, 0.3, 6 X 10° and 10° percent, 
in most unfavorable cases, 97.9, 2.1, 1.5 X 
10-*, and 2 X 10° percent, respectively, for 
normals. For color vision defectives, in most 


favorable cases, 97.7, 2.1, 1.5 10°, and2 X 
10°* percent and in most unfavorable cases, 
66.0, 26.6, 4.8 and 2.6 percent, respectively. 
Namely, if one misreading is allowed for 
normals, the probability for normals to be in 
a color-vision defective group is negligible ; 
at the same time up to 7.0 percent of color- 
vision defectives may be regarded as normal 
by this set of screening plates. This kind of 
estimation will become more accurate if p; 
for each plate is determined from the result 
of more than one thousand trials for each 
type of color-vision defect, as well as normal. 
The estimation of p; in a large population 
may not be so difficult if the results obtained 
on many occasions are pooled for this pur- 
pose. If any discrepancy is found among the 
results thus gathered, it will indicate the ne- 
cessity of detailed analysis of the cause of the 
discrepancy, and the information obtained 
from the study will be important for the 
improvement of the method of screening 
color-vision defects, as well as of the method 
of classification of color-vision defects. 


5. SUMMARY 


A set of Ishihara test plates (25 selected 
plates out of the 13th edition of the test) 
were used for the screening of color-vision 
defects in 3,033 school children aged from 
six to 10 years, along with three other plates 
for tritanopes and anomaloscopic examina- 
tion for defectives picked up by the screen- 
ing. Using the number of misreadings of the 
plates as criterion, this set of Ishihara test 
plates could separate red-green defectives 
very clearly from normals, Eighty children 
who misread more than nine plates were all 
color-vision defective, and among those who 
misread between four and eight plates only 
one (who misread six) proved to be pro- 
tanomalous by anomaloscopic examination. 
The analysis of the distribution of misread- 
ings by statistical methods was presented. 
The Poisson law can be used for the approxi- 
mation of the observed distribution, and the 
efficiency and error of screening can be esti- 
mated on this basis. It was shown further 
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that the probability of misreading for an in- 
dividual plate is useful for planning and esti- 
mating the efficiency and error of screening 
by a number of plates arbitrarily chosen 
from the original testing set. 
Department of Ophthalmology, 
Juntendo University. 
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THE EFFECT OF CARBONIC ANHYDRASE INHIBITORS ON 
URINARY EXCRETION OF CITRATE BY HUMANS* 


Marcvuerite A. Constant, PH.D., AND BerRNarD Becker, M.D. 
Saint Louis, Missouri 


The occurrence of ureteral colic in glau- 
coma patients on long-term acetazolamide 
therapy has stimulated interest in their uri- 
nary citrate excretion. The oral administra- 
tion of the carbonic anhydrase inhibitor, ace- 
tazolamide, has been found by several inves- 
tigators'* to decrease markedly the urinary 
citrate excretion of humans. Recently other 
potent carbonic anhydrase inhibitors, such as 
methazolamide and dichlorphenamide, have 
been added to the armamentarium of oph- 
thalmologists. It was of interest to determine 
whether these newer drugs had a similar 
effect on urinary excretion of citrate. 


*From the Department of Ophthalmology and 
the Oscar Johnson Institute, Washington Univer- 
sity School of Medicine. Supported in part by a re- 
search grant, B-621, from the National Institute of 
Neurological Diseases and Blindness of the Na- 
tional Institute of Health, U.S. Public Health Serv- 
ice. Presented in part at the Midwestern Section of 
the Association for Research in Ophthalmology, 
Colorado, April, 1959. The authors wish to ac- 
knowledge gratefully the technical assistance of 
Mrs. Tommie-Ray Tracy and Miss Carol Fritz. 


MATERIALS AND METHODS 


The subjects were ambulatory and no spe- 
cial dietary restrictions were made. Twenty- 
four hour urine collections were made un- 
der toluene for a single collection period be- 
fore and two consecutive periods after the 
oral administration of acetazolamide,* metha- 
zalomide* or dichlorphenamide.t Aliquots 
were stored at —20°C. until analyzed. Cit- 
rate was determined by the method of Et- 
tinger, et al.*; creatinine by the alkaline 
picrate method, uric acid by arsenomolybdate 
method® ; pH, ketones, proteins and glucose 
with pH Hydrion paper, Ketostix and Uris- 
tix (Ames Co.), respectively. 


RESULTS AND DISCUSSION 


Acetazolamide (table 1), 250 mg. q6h for 
for 24 hours, decreased urinary citrate ex- 


* Acetazolamide (Diamox®) and methazolamide 
(Neptazane®) were kindly supplied by American 
Cyanamid Company. 

t Dichlorphenamide (Daranide®) was kindly sup- 
plied by Merck, Sharp & Dohme Company. 
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TA 
THE EFFECT OF ACETAZOLAMIDE ON THE 


Drug Admin- 


BLE 1 
URINARY EXCRETION OF CITRATE BY HUMANS 


Citrate . Citrate: 
Subject istration \ mg. /24 hr. ac Creatinine 4R pH 
(hr.) (C) Ratio (R) 
Acetazolamide—250 mg.—Single dose 4 
0 504 
24 1,610 190 —62 
Acetazolamide—250 mg. q6h—long-term administration 
° 1,224 34 (—94) 
Acetazolamide—250 mg. q6h 
#1 0 700 810 275 0.34 6.2 
24 470 350 76 —72 0.22 —35 8.0 
48 525 244 44 — 84 0.18 —47 7.2 
#2 0 1,330 2,182 825 0.38 6.2 
24 2,030 2,770 233 —72 0.08 —79 9.0 
48 640 1,010 106 — 87 0.10 —74 7.0 
* Shah, et al., 1958—average value for 10 patients. 


cretion by an amount (72 percent) similar 
to that found previously (62 percent )* after 
a single 250-mg. dose. Continued administra- 
tion for another 24 hours reduced citrate ex- 
cretion further (by 86 percent) or almost 
as low (approximately 94 percent) as seen 
after long-term therapy.* Methazolamide 


(table 2), 100 mg. q&8h, had less effect dur- 
ing the first 24 hours, reducing citrate ex- 
cretion by an average of 40 percent. After 
48 hours the urinary citrate level was re- 
duced by approximately 69 percent com- 
pared to pretreatment levels. Dichlorphen- 
amide (table 3), 50 mg, q6h or 100 mg. q&h, 


TABLE 2 
THE EFFECT OF METHAZOLAMIDE (100 MG. Q8H) ON THE URINARY EXCRETION 


Citrate 


OF CITRATE BY HUMANS 


Drug Admin- ,, Citrate: 
Subject istration Volume mg./24 hr. 4c Creatinine aR pH 
mil. mg. /24 hr. (C) Ratio (R) 
#3 0 520 790 500 0.63 6.0* 
24 460 388 159 — 68 0.41 — 35 7.2 
48 1,040 1,390 298 —40 0.21 — 87 6.4 
a4 0 1,050 780 417 0.53 6.0* 
24 870 795 181 —57 0.23 — 57 6.5 
48 950 754 17 —96 0.02 —96 6.2 
#5 0 870 1,045 275 0.26 6.0* 
24 1,250 800 192 — 30 0.24 - 8 7.3 
48 630 435 74 —73 0.17 — 35 7.2 
#6 0 330 480 125 0.26 8.0 
24 830 795 104 —17 0.13 — 50 9.0 
48 430 480 54 —57 0.11 —58 9.0 
#7 0 570 455 148 0.33 6.8 
24 430 540 105 —29 0.19 —42 6.0* 
48 500 510 33 —78 0.06 — 82 6.0* 
Ave. (5) 0 293 0.40 6.6 
24 148 —40 0.24 — 38 7.2 
95 —69 0.11 —72 7.0 


* Urine pH of 6.0 was between 5.5 and 6.0. 
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TABLE 3 


THE EFFECT OF DICHLORPHENAMIDE (50 MG. Q6H* OR 100 MG. O8HT) ON THE URINARY 
EXCRETION OF CITRATE BY HUMANS 


* Urine pH of 6.0 was between 5.5 and 6.0. 
reduced citrate excretion by an average of 60 
or 76 percent, respectively, during the first 
24 hours, and the excretion was slightly 
lower during the second 24-hour period, be- 
ing decreased by approximately 80 to 86 per- 
cent. 

Because of the decrease in urine volume 
during the experimental periods compared to 
that of the control period in several in- 
stances, and the marked diuresis in others, it 
was felt that the citrate: creatinine ratios 
might more nearly reflect the alteration in 
the citrate excretion. The data so calculated 
(tables 1, 2, and 3) gave results in most in- 
stances similar to those obtained from the 
citrate excretion data alone. After 100-mg. 
doses of methazolamide or 50-mg. doses of 
dichlorphenamide, the citrate to creatinine 
ratio was decreased by an average of only 


Citrate ac Citrate: R 


Drug Admin- volume Creatinine A 
Subject istration h mg./24 hr. Creatinine OF pH 
r. oes (C) Ratio (R) A 
#8* 0 760 990 293 0.30 6.0 
24 1,040 332 66 —78 0.20 — 33 7.2 
48 1,180 893 72 —76 0.08 —73 6.8 
#9* 0 400 417 150 0.36 6.2 
24 2,200 856 200 +33 0.23 — 36 7.8 
48 1,650 903 36 —76 0.04 — 89 7.8 
#10* 0 1,870 1,392 310 0.22 6.0 
24 580 187 37 — 88 0.20 - 9 7.4 
48 800 560 44 — 86 0.08 — 64 7.6 
#11* 0 620 930 1,062 1.14 6.0 
24 1,400 734 207 — 80 0.28 —76 9.0 
48 870 620 113 — 82 0.18 —84 8.0 
#127 0 1,875 1,230 779 0.63 7.0 
24 1,925 1,080 224 —69 0.23 O64 9.0 
48 595 109 — 86 0.22 —65 7.5 
#13t 0 1,830 1,340 160 0.12 6.0 
24 1,650 910 28 — 83 0.03 —75 7.6 
48 1,310 880 59 —63 0.07 —42 7.2 
Ave.(3)* 0 251 0.29 6.0 
24 101 — 60 0.21 — 26 coe 
48 51 — 80 0.07 —75 7.4 
Ave. (3)T 0 667 0.63 6.3 
24 160 —76 0.18 —72 8.5 
48 94 — 86 0.11 —83 Ta 


| 


38 or 26 percent, respectively, during the 
first 24 hours, but was decreased during the 
second 24-hour interval by approximately 72 
to 75 percent. The larger dose of dichlor- 
phenamide (100 mg. q8h) decreased citrate 
excretion by 72 percent on the basis of cit- 
rate: creatinine ratio during the first 24 hours 
and 83 percent during the second 24-hour 
period. 

Random samples of urine from two clinic 
patients on dichlorphenamide therapy (100 
mg. q&8h) for several months presented cit- 
rate concentrations of 7.0 and 11 mg. percent 
and citrate: creatinine ratios of 0.07 and 0.06. 
These values are similar to mean values of 
10+ (S.D.) 4.0 mg. percent found pre- 
viously in long-term acetazolamide therapy, 
and very different from the average values 
of glaucoma patients treated with miotics 


a 
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alone (60+ 25 mg. percent ).* 

The present studies confirmed the pre- 
vious findings* and the results of other in- 
vestigators’? that oral acetazolamide admin- 
istration caused a marked decrease in urin- 
ary citrate excretion by humans. In view of 
the complex action of citrate with calcuim, 
the continued minimal excretion of citrate 
by patients on acetazolamide therapy may 
increase their susceptibility to calculi for- 
mation.© In some glaucoma patients on 
long-term therapy with acetazolamide, tem- 
porary relief of ureteral colic occurred when 
methazolamide was substituted for acetazo- 
lamide.’ This observation suggested the pos- 
sibility that other carbonic anhydrase in- 
hibitors might not cause such a marked de- 
crease in citrate excretion. Unfortunately, 
the results of the present studies indicated 
that the three potent carbonic anhydrase in- 
hibitors, acetazolamide (250 mg. q6h), 
methazolamide (100 mg. q8h) and dichlor- 
phenamide (50 mg. q6h or 100 mg. qg8h) 
were equally effective in decreasing citrate 
excretion by humans. 

In these studies no correlation between the 
degree of alkalinization of the urine and cit- 
rate excretion was apparent. Citrate excre- 
tion was further decreased during the second 
day of carbonic anhydrase administration al- 
though the urine pH was returning to or had 
returned to normal values. The independence 
of citrate excretion and urine pH has been 


reviewed by Milne, et. al.* No abnormalities 
were noted in the excretion levels of ketones, 
glucose or protein. One patient presented 
slightly more than 30 mg. percent of pro- 
tein in the urine but the change in citrate 


_ excretion level after administration of a car- 


bonic anhydrase inhibitor was similar to 
that of other patients who had negative tests 
for protein. 

Concurrent studies evaluating various 
therapy in the glaucoma clinic provided an 
opportunity to study the recovery of citrate 
excretion after discontinuing acetazolamide 
administration. These data (table 4) indi- 
cated that the citrate excretion level of pa- 
tients who had not received acetazolamide 
for one week had not returned to normal 
values. The excretion level of citrate aver- 
aged 52 mg./24 hr. which was not signifi- 
cantly different from the average of 34 mg./ 
24 hr. for patients on long-term therapy. 
Compared to an average normal excretion 
level of 457 mg./24 hr. in our series of 23 
subjects, the citrate excretion of these pa- 
tients continued to be decreased by some 89 
percent for at least one week. 

Although approximately 90 percent of a 
orally administered dose of acetazolamide to 
man was found to be excreted in the urine in 
24 hours® the decreased citrate excretion of 
patients on long-term therapy lasted at least 
one week after discontinuing therapy. On 
the other hand, the citrate excretion of rats 


TABLE 4 
RECOVERY OF CITRATE EXCRETION AFTER DISCONTINUING ACETAZOLAMIDE THERAPY 
Duration of Urine _ Citrate: 
Subjects Therapy Volume Creatinine pH 
Days mil. mg./24 hr. mg./ rs Ratio 
#14 0 780 35 694 0.05 6.0 
#15 0 1,194 56 912 0.06 5.7 
#16 0 770 79 770 0.10 6.4 
#17 0 1,990 39 868 0.04 6.2 
Ave. (4) 0 1,184 52 811 0.06 — 
t 0 1,275 504 — -— —- 
Long-term 1,224 34 — 
t 0 979 409 911 0.45 — 
t 2 855 99 704 0.14 — 


one week prior to obtaining the urine sample. 
+ Mean value for 10 patients—Shah, et al., 1958. 
t Present study~—mean value for 13 patients. 


* Acetazolamide, 250 mg. every 6 hr., which had been administered for several months, was stopped for 
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TABLE § 
THE EFFECT OF CARBONIC ANHYDRASE INHIBITORS ON URIC-ACID EXCRETION BY HUMANS 


— 


Duration of 


Subject and Urine Volume 


Experimental /Control 
Uric Acid 


Therapy 
Drug mi. mg./24 hr. ras Uric Acid: 
f | ric Acid Creatinine 
#1 Acet. 0 700 396 -— — 
24 470 157 0.40 0.92 
48 525 119 0.30 1.00 
#2 Acet. 0 1,330 674 — — 
24 2 ,030 455 0.68 0.52 
48 255 0.38 0.82 
#3 Meth. 0 520 408 — — 
24 460 233 0.55 1.10 
48 1,040 817 .00 1.13 
#4 Meth. 0 1,050 346 
24 870 394 1.14 1.14 
48 950 447 1.34 
#5 Meth. 0 870 561 — — 
24 1,250 328 0.59 0.76 
48 630 212 0.38 0.91 
#6 Meth. 0 330 216 — — 
24 880 348 1.61 0.98 
48 430 174 0.81 0.80 
#7 Meth. 0 570 285 — — 
24 430 267 0.94 0.78 
48 500 187 0.66 0.59 
#8 Dep. 0 760 $12 
24 1 ,040 146 0.29 0.85 
48 1,180 565 1.10 1.21 
#9 Dep. 0 400 156 -- 
24 2,200 276 1.77 0.84 
48 1,650 415 2.56 1.21 
#10 Dep. 0 1,870 586 
48 880 206 0.35 0.88 
411 Dep. 0 620 755 
24 1,400 234 0.31 0.40 
48 870 298 0.40 0.59 
#12 Dep. 0 1,830 570 — — 
24 1,650 348 0.61 0.88 
48 1,310 393 0.69 1.04 
413 Dep. 0 1,875 194 -- _ 
24 1,925 175 0.90 1.00 
48 595 126 0.65 1.56 
Average (13) 0 435 _ — 
24 280 0.64 0.83 
48 324 0.74 0.96 


Acet. = Acetazolamide; Meth. = methazolamide; — = dichlorphenamide. 


These are the same patients as listed in Tables 1, 


fed a natural diet containing acetazolamide 
(daily intake of approximately 50 mg./kg. ) 
for a period of three to four weeks was 
markedly decreased but recovered to normal 


levels immediately after withdrawal of the 
drug.’® Harrison and Harrison" found renal 
lesions in rats fed an acetazolamide con- 
taining semisynthetic diet with Ca and P im- 
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balance but determined the recovery phase 
(which was immediate) only after short- 
term (four days) acetazolamide administra- 
tion. This lasting effect of carbonic anhy- 
drase inhibitors on depressing urinary cit- 
rate excretion after discontinuing the drug is 
under further study. 

During analyses of urines, differences in 
quantities of a white sediment were observed, 
suggesting a possible effect of the drug. Be- 
cause solubility characteristics were sugges- 
tive of uric acid, the concentration of this 
compound was determined in all urines 
(table 5). In eight of 13 urines of the first 
24 hours during drug administration the 
total uric acid was decreased by 32 to 71 per- 
cent with an average decrease for the group 
of 36 percent. During the second 24-hour 
period the total uric acid excretion was de- 
creased by some 31 to 70 percent in eight 
of 13 subjects with an average of 40 percent. 
On the basis of the uric-acid to creatinine 
ratio, however, an effect was less evident 
with an average decrease of 17 percent dur- 
ing the first 24 hours and four percent dur- 


ing the second 24 hours of drug administra- 
tion. Analyses of plasma of glaucoma pa- 
tients who had been off therapy for one week 
were made four hours after the oral ad- 
ministration of carbonic anhydrase inhibi- 
tors. These data failed to reveal any con- 
sistent change in their plasma uric-acid level. 


SUMMARY 


The effect of several carbonic anhydrase 
inhibitors on urinary excretion of citrate 
by humans was studied. 

Acetazolamide (250 mg. q6h), methazola- 
mide (100 mg. q8h) or dichlorphenamide 
(50 mg. q6h or 100 mg. q&8h) were approxi- 
mately equally effective in causing a marked 
decrease in urinary excretion of citrate. Cit- 
rate excretion was decreased by approxi- 
mately 80 percent after 48 hours of therapy. 
This low level of citrate excretion persisted 
at least one week after discontinuing the 
chronic administration of one of these car- 
bonic anhydrase inhibitors (acetazolamide). 


640 South Kingshighway (10). 
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ULTRASTRUCTURE OF PIGMENT GRANULES OF 
RETINAL EPITHELIUM* 


Il. Doc, FISH, FROG, MONKEY, MOUSE, AND PIG 


YosHIAKI Tanicucui, M.D. 
Fukuoka, Japan 


This report is to compare the electron- 
microscope findings of the retinal pigment 
granules of the following vertebrates (dog, 
fish, frog, monkey, mouse, and pig) with 
those of the cow eye described in Part I' of 
this study. In general, the features have been 
strikingly similar in all these species. 


MATERIALS AND METHODS 


The experimental animals used in this 
study were dog, frog (Rana clamitans), 
monkey, mouse, pig, and sunfish (Lepomis 
gibbosus), and the methods of tissue prepa- 
ration employed were those previously re- 
ported in Part I. The eyes were light adapted 
and obtained fresh. Hypotonic saline (0.4 
and 0.6 percent) and horse serum (60 and 
80 percent with distilled water as diluent) 
were used for cytolysis. 

When hypotonic saline was used, a small 
quantity of the granules was drawn up and 
put into distilled water in another tube to 
wash away the sodium chloride crystals. Oc- 
casionally, distilled water was dropped on the 
dried grid to dissolve the crystals. 

In order to demonstrate the internal struc- 
ture of the granules, part of the suspension 
was treated with 80-percent ethyl alcohol 
and part treated with four-percent chlora- 
min-T to observe the effect of a clearing 
agent. 

The RCA electron microscope type EMU- 
2 was employed throughout. 


OBSERVATIONS ON THE PIGMENT GRANULES 
FORM AND SIZE 

The pigment granules in the several verte- 
brate eyes studied were polymorphous (figs. 
1, 2, 3, 4, 5, and 6). They were of three 
types: cigar-shaped, egg-shaped and spheri- 
cal. In addition, curved or crescent forms 
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Fig. 1 (Taniguchi). The pigment granules of the 
monkey eye (Platinum shadowing; x 18,000.) 


of these were seen; there were other shapes 
of the granules, also, which were grouped to- 
gether as irregular, but the percentage of 
these shapes was small. 

The cigar-shaped granules of the fish 
had rounded ends, and some of them were 
quite long (figs. 6 and 17). 

After examining five or more cigar-shaped 
granules in each species, the following range 
of the lengths were found: Dog, 0.8-2.4 p; 
fish, 1.0-3.3 frog, 1.0-3.0 monkey, 0.9- 
2.8 mouse, 0.7-2.0 pig, 0.6-2.8 u. 

The range of the diameters in the spheri- 
cal forms were: Dog, 0.3-1.0 uw; fish, 0.3-0.7 


* From the Department of Ophthalmology, Indi- 
ana University School of Medicine. This study was 
supported by a grant from the Knights Templar 
Eye Foundation. Reprint requests should be ad- 
dressed to the Department of Ophthalmology, 1100 
West Michigan Street, Indianapolis 7, Indiana. 
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Fig. 2 (Taniguchi). The pigment granules of the 
dog eye. (Platinum shadowing; x 10,000.) 


u; frog, 0.3-1.2 monkey, 0.3-0.6 ; mouse, 
0.2-0.9 pig, 0.2-0.6 wp. 


SURFACE AND INTERNAL STRUCTURE 


After treatment with either four-percent 
chloramin-T or 80-percent ethyl alcohol, the 
pigment granules shrank and developed ir- 
regular projections. Figure 7 shows the pig- 
ment granules of the dog eye with many 
projections seen at larger magnifications. In 
some cases the granules split into a large 
number of tiny microgranules. Figure 8 re- 


Fig. 3 (Taniguchi). The pigment granules of the 
pig eye. (Platinum shadowing; 8,000.) 
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Fig. 4 (Taniguchi). The pigment granules of the 
mouse eye. (Platinum shadowing; x 11,000.) 


veals the result of treating monkey pigment 
granules with four-percent chloramin-T. It 
was assumed that the granules were dis- 
rupted by the agent and many microgranules 
released. 

The granules from the pig (fig. 9) and 


Fig. 5 (Taniguchi). The pigment granules of the 
frog eye. (Platinum shadowing; 9,000.) 


~ 
< 
i 
ae 
| 
Wry 


ULTRASTRUCTURE OF PIGMENT GRANULES 937 


Fig. 6. (Taniguchi). The pigment granules of the 
fish eye. (Platinum shadowing; x 18,000.) 


from the mouse (fig. 10) were treated with 
80-percent alcohol. These microgranules ap- 
peared to be contained in a thin membran- 
ous sac which seemed to be destroyed by the 
alcohol, allowing the microgranules to es- 
cape. The shape of the microgranules ap- 
peared in all instances to be that of the 
parent granules. 

Figure 11 suggests the internal structure 
of the frog pigment granule; it seemed to 
consist of many tiny egg-shaped micro- 
granules. The membrane was partially de- 


Fig. 7 (Taniguchi). The pigment granules of the 
dog eye, with many projections. (x 29,000.) 


Fig. 8 (Taniguchi). The microgranules of the mon- 
key eye treated with chloramin. ( x 18,000.) 


stroyed, and some microgranules apparently 
separated from their parent granule. 
FILAMENTOUS PROCESSES 


In each of the species treated with hypo- 
tonic saline or horse serum, thin filamentous 


Fig. 9 (Taniguchi). The microgranules of the pig 
eye treated with 80-percent alcohol. (< 28,000.) 
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Fig. 10 (Taniguchi). The pigment granules of 
the mouse eye treated with 80-percent ethyl! alcohol. 
«42,000. ) 


processes were found on each of its extremi- 
ties (figs. 12, 13, 14, 15, 16, and 17). 
According to the observations here, it was 
only the cigar-shaped granules which had 
fila ts at both extremities; whereas, the 
spherical-shaped granules had no filaments at 
all. The filament attached to the cigar-shaped 
granules ordinarily appeared to connect two 
granules and to run parallel to the major 
axis of the granule, and it was obliquely 
striated (figs. 13, 14, and 16). Sometimes 
the filament could be seen to consist of two 
thinner strands (figs. 12, 14, and 16). 
The filamentous prolongations varied 


Fig. 11 (Taniguchi). The pigment granule of the 
frog eye treated with 80-percent ethyl alcohol. It 
consisted of numerous egg-shaped microgranules. 


( x 37,000.) 


Fig. 12 (Taniguchi). The filamentous process of 
the pigment granule of the monkey eye. ( Platinum 
shadowing; x 19,000.) 


from one to eight times the length of the 
pigment granules but were usually about 
four or five times granule length. The width 
of the filaments varied from about 50 to 90 
mu, but some of them reached 120 mp. 

The connection of the filament to the gran- 
ule appeared tenuous, so that it could sepa- 
rate from the granule. 


Fig. 13 (Taniguchi). The filamentous process of 
the pigment granule of the monkey eye. (Platinum 


shadowing; 18,000.) 
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Fig. 14 (Taniguchi). The filamentous process of 
the pigment granule of the dog eye. (x 10,000.) 


Fig. 15 (Tamiguchi). The filamentous process of 
the granule of the mouse eye (Platinum shadow- 
ing; 11,000.) 


Fig. 16 (Taniguchi). The filamentous process of 
the pigment granule of the frog eye. (Platinum 
shadowing ; x 15,000.) 


DISCUSSION 


Sebruyns was the first to study the pig- 
ment granules in the retina of the ox with 
the electron microscope.*? He stated that each 
granule had a filamentous process at one of 


aS 


Fig. 17 (Taniguchi). The filamentous process of 
the pigment granule of the fish eye. ( Platinum sha- 
dowing; 17,000.) 
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Fig. 18 (Taniguchi). The relation between the 
pigment granules and the retinal epithelial cell. 


its extremities, that the expansion and con- 
traction of this filament caused the migra- 
tion of the pigment granules, and that the 
pigment granule was composed of several 
hundred microgranules. Subsequently 
tinder and Orth® (1953), in their studies 
of the human pigment granules, Frangois, 
Rabey and Vandermeerssche* (1953) in 
their observations of the human, cow, frog, 
and carp, and Kinugasa® (1953) in his 
studies of the cow, and Lion, Maertens, and 
Vandermeerssche® (1957) in their observa- 
tions of the monkey, pig, and guinea pig 
failed to observe the presence of filaments 
or any internal structure. 

Binder and Orth found two types of pig- 
ment granules in the human eye, the first 
type was spindle-shaped with an irregular 
boundary, the second one spherical with 
small grains on its surface; they felt that 
these observations suggested an_ internal 
structure of the pigment granules. Later, 
Takeuchi’ (1956) while studying the pig- 
ment granules of the human eye observed 
no internal structure but did observe a fila- 


ment. 

Already described in Part I' of this study 
were the pigment granules of the cow eye 
and their internal structure and filamentous 


processes at both ends of some of the gran- 
ules. In the present study, almost identical 
microgranules and filamentous processes in 
six additional species were observed (dog, 
fish, frog, monkey mouse, and pig). 

Francois, et al.* (1953) said that the pig- 
ment granules were rapidly destroyed by 
chloramin, and Heydenreich* (1957) stated 
that the pigment granules were destroyed in 
20 to 40 hours by four-percent chloramin. 

In this study, it was observed that monkey 
pigment granules were destroyed by four- 
percent chloramin and broken into many 
microgranules, but the details of the internal 
structure were not observed. 

The internal structure of the granules of 
the retinal pigment epithelium was previ- 
ously observed only by Sebruyns’® and 
Iwaki,® but their observations were some- 
what equivocal, 

In the studies of Birbeck, et al."® 1m the 
pigment granules of human hair it was 
found that many granules broke into ir- 
regular small particles, some of which re- 
vealed an internal structure of parallel lamel- 
lae. 

It has shown in all the vertebrates studied, 
including monkey and man,'':"* but espe- 
cially in amphibians and fishes, that when the 
dark-adapted eye is illuminated, the pigment 
granules in the pigment epithelium migrate 
inwardly. 

I agree with Sebruyns that the filaments 
we have observed may be closely related to 
the migration of the pigment granules, 

According to my observations, cigar- 
shaped pigment granules have a filamentous 
process, which connects two granules at 
both extremities of the granule. It is pos- 
sible that the pigment granules may keep 
their proper position by means of torsion’ 
and perhaps by a connection of the filaments 
with both the external and internal extremi- 
ties of the cell. 

Figure 18 diagrams the hypothetical ar- 
rangement of pigment granules and their 
filaments with a pigment epithelial cell of 
the vertebrate retina. 


hh. 
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Upon exposure to light, somehow, per- 
haps through photochemical changes, the fila- 
ment on the inner side may be made to be- 
come more twisted so that the granule moves 
inward toward the more twisted filament. 
When dark adapted, the filament on the in- 
ner side may become less twisted, so that the 
migrated granules can move back to their 
original positions. 

CONCLUSION 

An electron-microscope study of the ret- 
inal pigment granules of several vertebrate 
eyes (dog, fish, frog, monkey, mouse, and 
pig) produced the following observations: 

1. The pigment granules revealed a num- 
ber of forms, usually cigar-shaped, but also 
egg-shaped and spherical. 


2. These granules were composed of num- 
erous micrograntles with the same shape as 
the parent granules. 

3. The cigar-shaped pigment granules had 
filamentous processes at both extremities, 
and these filaments averaged four to five 
times the length of the granule itself. 

An hypothesis concerned with a partial 
explanation of the migration of pigment 
granules in the retinal epithelial cells is sug- 
gested. 
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SECRETION OF INORGANIC PHOSPHORUS IN TEARS* 
Josern Batik, M.D. 


Prague, Czechoslovakia 


The level of inorganic phosphates has not’ and Lerch summarize the value of the salt 


yet been determined. Magaard was not able 
to prove them in a qualitative examination 
of the tear fluid, although Frerichs and Arlt 


*From the First Ophthalmic Clinic of the 
Charles University. Director: Prof. Dr. E. Dienst- 
bier. 


components, as well as the phosphates, so- 
dium, potassium, and ammonia; Frerichs in- 
cluded the chlorides, Arlt and Lerch deter- 
mined them separately. deRoetth mentions 
phosphates but Ridley in his discussion of 
the analytical survey of Brown says nothing 


942 


to prove examination of phosphates in the 
tear fluid. 

Phosphates exist in body fluids as soluble 
primary phosphates and as alkali phosphates. 
In addition they are components of such 
solid structures as bones, teeth, muscles, and 
so forth. Finally they are components of 
organic substances in which they have their 
particular importance. Phosphates dissolved 
in the body fluids may form a buffer system, 
which is of less importance than the system 
of proteins or bicarbonates (Hamsik, San- 
tavy). It seemed probable that they could be 
found in tears but to prove this posed tech- 
nical difficulties. Proof of their presence in 
tears would have been only relative, for only 
minute quantities were available for mvesti- 
gation, since only minute quantities are pres- 
ent in the conjunctival sac during normal 
tearing. 


EXAMINATION AND OBSERVATIONS 


The usual technique of taking of tears was 
used. To avoid errors due ‘to very small 
amounts of tears, tear fluid was taken from 
both eyes and the heavier sample was always 
examined. The quantities of tear fluid were 
sufficient for the examination and repeated 
collections were avoided so as not to change 
the correlations and results. A group of 30 
normal persons (14 men between 18 and 75 
years of age and 16 women between 15 and 
82 years of age) were examined. Blood sam- 
ples from the elbow vein were collected at the 
same time as the tears. 

The technique of Lowry and Lopez, modi- 
fied for present needs, was used for the ex- 
amination ; the principle of this method is the 
development of a blue color of phosphomoly- 
bdate acid, as determined by the spectropho- 
tometer at 700 my. These authors say that it 
is possible by their method to determine in- 
organic phosphorus in the presence of labile 
phosphate esters. Reagents were: 


1. 5.0-percent solution of trichloracetic acid 

2. 0.1 N sodium acetate 

3. 1.0-percent solution of ascorbic acid 

4. 1.0-percent solution of ammonium molybdate in 
0.05 N sulfuric acid. 
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TEAR EXAMINATION 


Whatman No. | chromatographic paper is 
soaked with tears. This paper which does not 
contain any phosphorus, is inserted into 
1.0 ml. of trichloracetic acid. Special depro- 
teination is not necessary because the solu- 
tion will not become turbid, probably because 
of the small quantity of mucin which adheres 
to the paper. After 10 minutes, 4.0 ml. of 
sodium acetate are added. After another 10 
minutes, the paper is extracted and pressed 
out on the wal!. Any error developing duriny 
this treatment would be slight with regard to 
the total volume because a paper absolutely 
saturated during taking of the tear fluid con- 
tains not even 100 ul. of fluid. Next 0.5 ml. 
of ascorbic acid and 0.5 ml. of ammonium 
molybdate are added and at the 10th minute 
are studied colorimetrically. 


BLoop EXAMINATION 


One ml. of serum is mixed with 9.0 ml. 
of trichloracetic acid. After standing for 10 
minutes, it is centrifugated for 10 minutes. 
Eight ml. of sodium acetate, 1.0 ml. of as- 
corbic acid, and 1.0 ml. of ammonium molyb- 
date are added to the 2.0 ml. of clear super- 
natant and colorimetrically determined under 
the same conditions as for tears. 

In both examinations (tears and blood) 
control samples containing the same reagents 
without phosphorus were colorimetrically 
determined in the same manner at the 10th 
minute and compared with the distilled 
water, their color being subtracted from the 
color of the unknown samples. 

Calibration. 0.439 gr. KH,PO, is dis- 
solved in 100 ml. of distilled water (1.0 ml. 
contains 1.0 mg. of P), 0.1 ml. of this solu- 
tion is adjusted to 100 ml. with trichlorace- 
tic acid (1.0 ml. contains 5.0 yg. of P). Then 
0.5, 1.0, 1.5, and 2.0 ml. of the last solution 
are adjusted to 10 ml. with acetate and 1.0 
ml. of ascorbic acid and 1.0 ml. of molybdate 
solution are added. The control sample con- 
tains, instead of the phosphorus solution, 2.0 
ml. of trichloracetic acid. The color is inves- 
tigated in the same manner as the samples of 
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TABLE 1 


SURVEY OF RESULTS 


Tears 


Blood P-level 
Name Age (yr.) Collected P-level (mg. %) Fs 
(mg.) pg. /mg 
B. J. 42 18 0.132 4.38 3.02 
K. A. 46 29 0.082 2.97 2.77 
K. B. 42 12 0.185 4.37 4.25 
33 88 0.035 4.65 0.77 
Z. M. 48 8 0.284 4.33 6.54 
E. M. 78 24 0.114 3.40 3.36 
S. M. 71 11 0.213 3.95 5.93 
24 47 0.067 3.95 1.69 
K. B. 58 13 0.111 2.97 3.75 
V.A. 21 13 0.141 4.02 3.52 
15 42 0.072 5.00 1.43 
S. J. 18 47 0.055 4.30 1.27 
M. S. 30 45 0.034 3.52 0.97 
S. A. 30 11 0.125 3.54 3.53 
N. V. 74 31 0.101 5.98 1.69 
H. F. 65 11 0.302 5.62 5.37 
V. M. 64 31 0.100 5.31 1.88 
H. E. 42 50 0.068 6.10 2.06 
J E. 37 85 0.040 4.38 0.90 
ae We 23 83 0.034 4.38 0.77 
M. B. 28 67 0.034 3.95 0.87 
W. H. 18 76 0.030 4.68 0.65 
53 92 0.036 3.40 1.05 
Ae 26 5 0.320 3.40 9.40 
B. B. 21 7 0.274 4.18 6.55 
S. A. 61 23 0.102 4.65 2.20 
N. M. 46 21 0.088 3.87 2.26 
S. A. 65 22 0.094 3.16 2.98 
H. M. 70 7 0.313 3.67 8.53 
P. B. 30 74 0.032 3.87 0.82 


tears and blood. The mean error of the de- 
termination averages around three percent. 
Calculation of tears. The quantity of phos- 
phorus pér wg., calculated from the calibra- 
tion equation, is divided by two (the reaction 


576,64 exp (-0,0249086 x) 


8 § 8 8 


20 60 & 100 
Fig. 1 (Balik). Relationship of secretory factor 
(Fs) to the mg. of tears. 


takes half the quantity). The result indicates 
the quantity of inorganic phosphorus in each 
sample of tear fluid. Dividing by the weight 
of tears in mg. the concentration of phos- 
phorus in 1.0 mg. of tear fluid is obtained. 

Blood. The quantity calculated in mg. is 
multiplied by 500 and the concentration of 
phosphorus in mg. percent is obtained. The 
secretory factor (Fs) is calculated from 
these two values. A survey of results is given 
in Table 1. Table 2 surveys the calculated 
relationships. The relation of the secretory 
factor (Fs) to the mg. of tears is shown 
graphically in Figure 1. 


DISCUSSION 


The first mean value confirms the princi- 
ple which had to be used in the investigation 
in order to avoid as far as possible mistakes 
in examining the very minute samples. The 
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TABLE 2 


CALCULATED RELATIONSHIPS 


N 

Average of tearing (mg. ) 

Average quantity of P in the tears (ug.) 
Average level of P in serum (mg.%) 
Average concentration of P of tears (mg.) 
Average of secretory factor (Fs) 


Correlation of total quantity of P in tears and blood level of P 


Correlation of the concentration of P in tears and blood level of P 


37.43 s=29.05 

2.49 s= 0.593 

4.213 s= 0.817 

0.1206 s= 0.0928 

3.02 

0.59 t= 3.867 for 28 degrees of 
freedom 

0.034 


Concentration dependence of P in tears on tearing/n* = log conc.10° 


n* =2.3612—0.0105755 X 
b= —0.0105755 
t= 20.62 for 28 degrees of freedom 


Dependence of the secretory factor on tearing/@—log Fs. 10° 


6* =2.7609—0.01081757 X 
b=0.0108175F 
t® 12.08 for 28 degrees of freedom 


higher average, however, differs little from 
the mean value of the secretory factor, which 
fluctuates around 30 mg., showing that the 
level of inorganic phosphorus in tears is 
probably three times higher than in blood. 
This is an interesting observation. The cor- 
relation of the total quantity of phosphorus 
in the conjunctival sac to the phosphorus 
level in blood is likewise interesting. It shows 
that about 60 percent of it probably depends 
on the blood level. The second source of 
phosphorus—the conjunctival goblet cells— 
could account for the remainder. As far as 
the *concentration of phosphorus in_ tear 
fluid is concerned, this rather remarkable 
correlation could not be proved but differ- 
ences were so slight that further tests seemed 
unnecessary. The concentration of phos- 
phorus in tear fluid seems not, therefore, to 
depend on its blood level. Logarithmic and 
exponential analyses show, moreover, that 
the concentration falls with increased tear- 
ing. 

The secretory factor behaves similarly. 
Its value is not constant either, but changes 
with a change in the amount of tear fluid. 
The decrease of both values can be statistic- 
ally verified. 

Examination of phosphates in the tear 
fluid showed the mechanism of secretion 
compared to chlorides. Both are anions and 


both seem to be secreted into tears in the 
same manner. However, a comparison seems 
to provide convincing evidence that, with 
chlorides, the secretory factor increases from 
the first tearing, perhaps because of in- 
creased function of the conjunctival goblet 
cells. In phosphates quite the reverse seems 
true. Their concentration in tears falls as the 
secretion increases. The importance of phos- 
phates as a buffer system in tears may be 
slight, as in serum, because their quantity is 
meager as compared to proteins. Phosphates 
could be used to adjust the pH of eyedrops. 
A slight decrease in concentration of phos- 
phorus could be related to the consumption 
of these compounds in the production of the 
materials necessary as a source of energy for 
cell/secretory /activity. 


SUMMARY 


Colorimetric examination of tear samples 
from 30 normal persons (method of Lowry 
and Lopez) showed that tears contain inor- 
ganic phosphates in the amount of about 2.49 
ug. in the average tearing of 37 mg. The con- 
centration of phosphorus in 1.0 mg. of tears 
does not depend on the blood level but on 
the change of tearing. The secretory factor 
(Fs), showing that the concentration of in- 
organic phosphorus in tears is about three 
times higher in average tearing, gives simi- 
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lar results. The two values (concentration 
and secretory factor) have similar expo- 
nential correlation in increased tearing. This 
differs fundamentally from the secretion of 


chlorides into tears; in increased tearing 
their secretory factors increase slowly and 
linearly. 

Jerevanské 8/702 (13) Vrésovice. 
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CONGENITAL APHAKIA* 


J. Retmer Wovter, M.D., AND MANos A. PEeTRoHELOs, M.D. 
Ann Arbor, Michigan 


Congenital aphakia is an extremely rare 
anomaly which is usually found in eyes with 
other serious congenital defects. Most of the 
cases of this rare anomaly in the literature 
are clinical observations without histologic 
confirmation. The reported case represents a 
complete clinical and histopathologic study 
of an eye with congenital aphakia. 


CASE HISTORY 


This 37-year-old white man was first seen on 
April 25, 1957. He gave a history of having been 
born with his right eye blind and much smaller than 
normal. There was no history of any eye trauma. 
There was no other anomaly known in his family 
and there was no parental consanguinity. The pa- 
tient had been a full-term baby. 

The eye examination revealed his vision to be: 
O.D., blindness; O.S., 20/20, with —2.0D. sph. — 
+0.25D. cyl. ax. 90°. No nystagmus was seen. The 
right eye appeared microphthalmic and the hori- 
zontal corneal diameter was 8.5 mm. The globe was 
white, conjunctiva and sclera were normal. The 
cornea of the right eye exhibited a white central 
scar in the subepithelial layers of the stroma. This 
scar extended horizontally toward the limbus and 
thus simulated a band keratopathy. The anterior 


*From the Department of Ophthalmic Surgery 
and from the Laboratory of Neuropathology of the 
University of Michigan Medical Center. Supported 
by Grants No. 2B-5163 (C) and B-475-C5 of the 
United States Department of Public Health Edu- 
cation and Welfare, 


chamber was deep. The pupil was central. No flare 
or cells were seen. The iris was atrophic. A whitish 
membrane was seen in the place of the lens. It was 
not possible to see into the posterior chamber or to 
visualize the fundus. However, the globe could be 
well transilluminated. The left eye was essentially 
normal. The intraocular pressure was normal in the 
left eye. Tonometer measurements in the right eye 
indicated an increased intraocular pressure. How- 
ever it was felt that the tonometer was of no value 
in this microphthalmic eye with an old degenerative 
central scar in a small and thickened cornea. The 
intraocular pressure appeared normal at finger pal- 
pation. 

The patient expressed the desire to have the 
right eye removed for cosmetic reasons. An enuclea- 
tion was performed December 18, 1958. 


HISTOLOGIC EXAMINATION 


METHOD 

The eye was cut in two halves both of 
which were imbedded in paraffin and cut in 
serial sections. These sections were stained 
with hematoxylin eosin. 

All pictures of this paper are unretouched 
photomicrographs. 


RESULTS 

The macroscopic examination revealed the 
eye to be of normal shape and to measure 
16 by 15 by 15 mm. The horizontal corneal 
diameter was 8.5 mm. After opening the 
globe the anterior chamber was found to be 
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Fig. 1 (Wolter and Petrohelos). Macroscopic 
view of one half of the eye. The thickened cornea, 
the deep chamber, and the pupillary membrane are 
clearly visible. 


of about normal depth (fig. 1). No lens was 
seen and a dense white membrane was found 
in the place of the lens. Ciliary processes and 
peripheral retina were pulled toward this 
membrane. The posterior chamber was filled 
with a clear fluid of waterlike consistency. 

The microscopic examination of the his- 
tologic slides showed a multitude of interest- 
ing pathologic alterations. The corneal epi- 
thelium was continuous but of irregular 
thickness and architecture. It showed several 
areas of separation from the underlying 
structures (fig. 2). Bowman’s membrane 
was absent except for several small isolated 
areas. Extensive superficial scarring of the 
stroma was found. This exhibited many 
areas of calcification. The stroma as a whole 
was thickened. The corneal endothelium was 
somewhat atrophic. The iris showed a very 
advanced stage of iridoschisis' (figs. 3 and 
4). The pigment epithelium and the sphincter 
and dilator muscles were rather well pre- 
served but the iris stroma was extremely 
loose and atrophic. The filtration angle ap- 


peared well developed and open (fig. 5). The 
trabecular meshwork was of normal archi- 
tecture. Many cellular nuclei were seen in 
the trabeculae and in Schlemm’s canal. A 
dense scarlike connective tissue membrane 
with many blood vessels in it was found 
in the place of the lens (fig. 2). This mem- 
brane included the inner ends of most ciliary 
processes. The latter were very much elon- 
gated (figs. 2 and 6) and somewhat atrophic. 
The ciliary body as a whole was small and 
atrophic (fig. 2), Posteriorly the peripheral 
retina was incorporated in the pupillary 
membrane and the whole peripheral and in- 
termediate retina was pulled forward (figs. 
2 and 7). It is important to emphasize that 
the membrane found in the place of the lens 
was composed of dense connective tissue and 
many small blood vessels (fig. 7). No part of 
the lens, not even a piece of lens capsule, 
could be found in our serial sections. 

The retina at the posterior pole was about 
normal (fig. 8). Cystic degeneration and 
atrophy of all layers including that of the 
rods and cones was found in the intermediate 
retina (fig. 9). Advanced atrophy and pig- 
ment deposition around the blood vessels was 
seen in the peripheral retina (fig. 10). An 
occluded persistent hyaloid artery was seen 
at the disc (fig. 11). It extended into the 
posterior chamber but did not reach the 
pupillary membrane (figs. 2, 12-a and b). It 
is very interesting that the wall of Cloquet’s 
canal could be very well demonstrated in the 
slides (fig. 12-b). No other structures of 
secondary vitreous were seen. The choroid 
was somewhat thin and atrophic. It showed 
extensive formation of drusen (colloid 
bodies) in its periphery. The optic nerve ap- 
peared about normal. Both central vessels 
were found to be open. The sclera appeared 
somewhat thickened but was of normal struc- 
ture. 

The pathologic diagnosis was microphthal- 
mos with old band keratopathy, iridoschisis, 
congenital aphakia, persistence of the tunica 
vasculosa lentis and formation of a scarlike 
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Fig. 2 (Wolter and Petrohelos). Low-power view of a histologic section through the eye. Arrows 
point to the membrane and to the persistent hyaloid artery. Ciliary processes and peripheral retina are 
incorporated in the pupillary membrane and are pulled into it. ( Hematoxylin-eosin. ) 


vascular membrane, persistence of the pos- 
terior part of the hyaloid artery, and second- 
ary retinal degeneration. 


CoM MENT 
This is a very unusual eye. It presents 
many of the features of a somewhat more 
common congenital anomaly: that of per- 
sistent hyperplastic vitreous.* This entity 
typically exhibits microphthalmos, malforma- 


* Reese suggested this simpler term in a personal 
communication instead of “persistent hyperplastic 
primary vitreous.” 


tion of the filtration angle, cataract and 
kidney-shape of lens, persistent tunica vas- 
culosa lentis, elongation of the ciliary proc- 
esses, advancement of the peripheral retina, 
persistence of the hyaloid artery, lack of nor- 
mal vitreous, fibrous filaments in the pos- 
terior chamber and a multitude of pathologic 
changes of the retina.** The outstanding 
feature of this case, however, is that there 
was no lens and not even a piece of lens 
capsule found in or on the pupillary mem- 
brane. This fact allows for classification of 
this case into the group of the extremely 
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: Fig. 3 (Wolter and Petrohelos). An area of the 
b iris close to the pupil. The pigment epithelium is 
- well preserved, the sphincter muscle is also of about 
: normal structure. The stroma is very atrophic and 
loose. (Hematoxylin-eosin. ) 

J 


~ 


Fig. 4 (Wolter and Petrohelos). Another area of the iris that shows advanced iridoschisis. 
( Hematoxylin-eosin. ) 
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Fig. 5 (Wolter and Petrohelos). High-power Fig. 6 (Wolter and Petrohelos). Elongated ciliary 
view of the normal chamber angle. (Hematoxylin- processes. ( Hematoxylin-eosin. ) 
eosin. ) 


Fig. 7 (Wolter and Petrohelos). Part of the pupillary membrane (persistent tunica vasculosa lentis) 
with many small blood vessels in it. The attachment of the peripheral retina is seen in this area. (Hema- 
tox ylin-eosin. ) 
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Fig. 8 (Wolter and Petrohelos). Retina of the 
posterior pole of this eye looks perfectly normal. 
( Hematoxylin-eosin. ) 


rare anomaly of congenital aphakia. As a 
matter of fact, it appears that this is the 
first case in the literature in which absence 
of a lens could be proven histologically in an 
adult eye. 

The first report of a case of congenital 
aphakia is that of Baker® in 1887. A 16- 


Fig. 9 (Wolter and Petrohelos). 
The intermediate retina shows ex- 
tensive cystoid degeneration, loss of 
the nerve-fiber layer and changes of 
the rods and cones. (Hematoxylin- 
eosin. ) 


year-old boy was clinically found to have no 
lens or capsule remnants in either eye. In 
1898, Rabl’ observed a case of unilateral 
aphakia in an amblyostoma embryo. The con- 
dition was associated with general failure of 
ectodermal structures on the same side of the 
head and the central nervous system. In 1900, 
Tiffany*® reported the clinical observation of 
two brothers with congenital aphakia. 

Another clinical report is that of Cherry- 
holmes® in 1902. This was the case of an 
eight-year-old boy with bilateral microph- 
thalmos, aphakia and nystagmus. In 1905, 
Gratiot’® reported a 30-year-old man with 
a history of poor vision since birth. This pa- 
tient exhibited iridodenesis, nystagmus, and 
displacement of the pupils with aphakia in 
both eyes. 

Mohr" described a case of congenital 
aphakia in a pig, associated with several 
other deformations. Additional clinical ob- 
servations of congenital aphakia were re- 
ported in 1915 by Adams,”* Hardey,’*® Ris- 
ley,** and Sherer.*® 

Mann,” in 1921, described an unique case 
in a human fetus of 13-mm. length that failed 
to show a lens in either eye. Weve" reported 
an interesting clinical observation of uni- 
lateral aphakia in a 16-year-old boy. The 
aphakia in this case was associated with per- 
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Fig. 10 (Wolter and Petrohelos). The peripheral retina is thin and atrophic. Pigment is deposited around 
the retinal blood vessels (arrows). ( Hematoxylin-ecosin. ) 


sistent hyaloid artery as a partial retinal fold. 
The involved eye was amblyopic. Saltzman 


and Light** reported, in 1951, the most recent 
clinical observation of a case of congenital 
aphakia associated with slit pupil. 

This short review of cases reported by 
many well-known ophthalmologists leaves 
little doubt that the entity of congenital 


aphakia really exists. It also shows that eyes 
without lenses obviously may develop to 
about their normal shape and size. However, 
microphthalmos seems to be rather common 
in these cases. A persistent hyaloid artery 
had also already been reported in one of these 
cases by an earlier author,"’ The present case 
seems different from the earlier clinical ob- 


Fig. 11 ( Wolter and Petrohelos). 
Longitudinal section through the 
optic nerve. The arrow points to the 
occluded persistent hyaloid artery as 
it comes off the optic nerve head. 
( Hematoxylin-eosin. ) 
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Fig. 12 (Wolter and Petrohelos). (a) Another picture of the occluded hyaloid artery in the vitreous 
(arrow). The optic nerve head is seen below. ( Hematoxylin-eosin.) (b) The occluded persistent hyaloid 
artery in the posterior chamber surrounded by the thin wall of Cloquet’s canal. ( Hematoxylin-eosin. ) 


servations in so far as our case showed a 
dense membrane instead of the lens. It was 
therefore impossible to make the diagnosis 
in our case just by clinical examination, It is 
important to emphasize that the present case 
appears to be closely related to the condition 
known as persistent hyperplastic vitreous. 

The pathologic examination did not verify 
the statement of the patient that he was 
totally blind in his right eye. The retina at 
the posterior pole and the optic nerve ap- 
peared about normal and the patient should 
have been able to see at least light with this 
eye. 

We consider the fact of the existence of 
a well-developed wall of the canal of Cloquet 
in this case as evidence that a secondary 
vitreous must have been present. This prob- 
ably became liquefied as it often does in de- 


generative conditions of the eye. Other de- 
generative changes were seen in the cornea, 
the iris, and the retina of this eye. It seems 
surprising to us that an eye of normal shape 
and relatively normal size could develop 
without the presence of a lens, Moreover, 
it seems surprising that we found a persist- 
ent tunica vasculosa lentis in the total absence 
of a lens. This observation indicated that an 
eye without a lens may go on in its develop- 
ment with relatively little disturbance. Our 
case gives no answer, however, to the ques- 
tion at which stage of ocular development the 
disturbance of the formation of the lens 
occurred and whether the lens was primarily 
absent or not. 


SUMMARY 


The clinical and histologic study of an 
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eye with congenital aphakia in a 37-year-old as persistent hyperplastic vitreous with the 
patient is reported. The eye showed most of additional total absence of the lens. 
the changes of the congenital anomaly known University Medical Center. 
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OCULAR MANIFESTATIONS OF NARCOLEPSY* 


P. Keere, M.D., Ropert E. Yoss, M.D., Turopore G. Martens, 
AND Davin D. Daty, M.D. 


Rochester, Minnesota 


INTRODUCTION 


The narcoleptic syndrome has long inter- 
ested neurologists ; however, the ocular mani- 
festations of the syndrome are relatively un- 
familiar to ophthalmologists. Ocular disturb- 
ances occur frequently in narcoleptic persons, 
and in many such patients they constitute the 
presenting symptom. Among the prominent 
complaints are intermittent diplopia, blurring 
of vision, difficulty with reading and ptosis. 

For an understanding of these complaints, 
a brief review of the nature of the narcolep- 
tic syndrome’ may be helpful. The narcoleptic 


*From the Section of Ophthalmology and the 
Section of Neurology, Mayo Clinic and Mayo 
Foundation. The Mayo Foundation, Rochester, Min- 
nesota, is a part of the Graduate School of the 
University of Minnesota. 


tetrad consists of four symptoms: (1) exces- 
sive sleepiness or narcolepsy, (2) cataplexy, 
attacks of muscular weakness induced with 
emotion, (3) sleep paralysis, and (4) hypna- 
gogic hallucinations. In the past the narcolep- 
tic syndrome has been regarded as a neuro- 
logic curiosity. In recent years a better under- 
standing of the basic disorder has led to rec- 
ognition of it with increasing frequency. The 
availability of effective analeptic agents* re- 
emphasizes the importance of early recogni- 
tion of the disease. 

The universal member-symptom of the 
tetrad is excessive and abnormal sleepiness. 
The insidious appearance of this symptom 
often beclouds any attempt to date the onset 
of the disease; however, careful study in a 
large group of patients has indicated that 
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the disease usually begins in the second or 
third decade. The degree of abnormal sleepi- 
ness varies widely in different patients, rang- 
ing from rather persistent drowsiness with 
only infrequent episodes of sleep to moder- 
ate sleepiness which may cause the patient to 
fall asleep while driving, reading, watching 
television or viewing movies. In severe forms 
the patient may fall asleep during conversa- 
tion, while eating or in unusual situations, 
such as when taking a shower or during 
sexual intercourse. Brief naps may alleviate 
the abnormal sleepiness but shortly after 
arousal, the narcoleptic person again drifts 
into a state of drowsiness from which he 
may sink into repeated episodes of sleep. 
We would emphasize, therefore, that the 
narcoleptic person spends much of his time 
suspended in a state of limbo, neither asleep 
nor fully alert. In contrast to the impression 
held in earlier years, there is no precipitous 
transition from full alertness to sleep; thus, 
narcoleptic sleep is in no way related to the 
abrupt transitions of consciousness seen in 
epilepsy. 

Cataplexy, the second most frequent mem- 
ber-symptom of the tetrad, occurs in two 
thirds of patients and consists of muscular 
weakness induced by emotion. Cataplectic at- 
tacks are most commonly precipitated by 
laughter, anger, or surprise. The degree of 
muscular weakness ranges from a subjective 
sense of weakness to complete paralysis in 
which the patient collapses to the ground. 
Consciousness remains unchanged even in the 
face of total paralysis. The attack is short, 
rarely lasting more than a minute. 

Sleep paralysis, which is analogous to 
cataplexy, occurs in a minority of patients. 
While patients are dozing or awakening, they 
may suffer transient inability to move. This 
paralysis is brief, and in most instances can 
be relieved by touching or speaking to the 
patient. 

The last element of the tetrad is hypnago- 
gic hallucinations which often accompany 
sleep paralysis. Hypnagogic hallucinations 
consist of visual or auditory sensations occur- 


ring in the drifting phase between sleep and 
wakefulness. The content of these hallucina- 
tions usually is benign. These experiences are 
analogous to the dreams that occur in many 
normal persons just prior to sleep. 

Bearing in mind these clinical criteria for 
the diagnosis of the narcoleptic syndrome, 
let us turn to a consideration of the ocular 
complaints in these patients. The visual 
symptoms are of two major categories: first, 
inability to read for even short periods, and 
second, diplopia. In many patients com- 
plaints referable to reading lurk in varied 
guises ; careful interrogation will clarify the 
precise nature of these complaints. An initial 
statement of the patient may be that his 
glasses need changing, that he has “weak 
eyes, that he suffers from “eyestrain,” or 
that his eyes “tire easily.” In many patients 
the fact that actual sleep follows upon any 
attempt to read may not emerge except upon 
close questioning. Some patients may report 
that after reading one or two pages they must 
“rest their eyes” or that watching television 
programs “tires” their eyes and that they 
must close them. Too ready acceptance of 
these statements from a narcoleptic patient 
may obscure the fact that such actions in- 
variably are associated with sleepiness. A re- 
lated complaint is the inability to stay awake 
while driving, an almost universal problem 
with narcoleptic persons. Again, in many in- 
stances, patients relate the difficulty in re- 
maining alert while driving to presumed oc- 
ular fatigue associated with driving. Thus, 
the patient may come to the ophthalmologist 
seeking refraction in the hope that this will 
alleviate his difficulties. 

Previously, few authors have commented 
upon intermittent diplopia as a symptom of 
narcolepsy. In 1925, Hilpert® reported the 
first example. Daniels* mentioned five pa- 
tients who experienced diplopia immediately 
before falling asleep. In a review of the liter- 
ature Levin® found only scattered references 
to diplopia and gave no quantitative data 
concerning the incidence of this phenomenon. 
From our interviews with a rather large 
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number of patients with narcolepsy, we have 
been impressed by the fact that these patients 
frequently experience intermittent diplopia 
when they are drowsy. lor this reason we 
have undertaken an intensive ophthalmologic 
investigation of 25 consecutive patients with 
narcolepsy. 


MATERIALS AND METHODS 


The series consisted of 11 males and 14 
females 15 to 55 years of age. All patients 
included in this series were examined by the 
neurologists (Yoss and Daly) and referred 
for ophthalmologic study irrespective of the 
presence or absence of visual complaints. In 
this series the disease had made its appear- 
ance by the time the patients were aged 30 
years or younger. By the criteria for selec- 
tion 100 percent of the patients suffered from 
abnormal sleepiness. Sixteen patients (64 
percent) reported attacks of cataplexy. Fif- 
teen (60 percent) had experienced hypna- 
gogic hallucinations and 13 (52 percent) had 
experienced episodes of sleep paralysis. The 
ratio according to sex observed in this group 
differs from that observed in our larger 
series. No obvious reason exists for this 
disparity ; presumably it represents nothing 
more than random variation due to the 
smallness of the sample. 

The phoria and prism vergences of the 25 
patients were measured at a visual distance 
of 15 feet and 15 inches. The heterophoria 
was measured by the prism-cover test and by 
the Maddox rod. Only the findings at the 
near visual distance are reported. All meas- 
urements were made by the same examiner. 
In no instance was there more than two di- 
opters’ difference between the Maddox-rod 
and the prism-cover measurements. In _ re- 
porting the data we shall use the mean phoria 
measurements. Prism vergences were ob- 
tained by the use of the Risley prism at the 
same near-test distance. 


RESULTS 


Of the 25 patients 10 had complained of 
intermittent diplopia. Nine patients had noted 


only blurring of vision while reading. Five 
patients had noted neither diplopia nor blur- 
ring of vision. One patient (Case 1 in Table 
1) had noted diplopia only during attacks of 
cataplexy. 

Of the 10 patients who complained of in- 
termittent diplopia, nine had exophoria at 
near of eight diopters or greater, while only 
one patient (Case 20) with exophoria of less 
than eight diopters had experienced diplopia. 
This latter patient, although having merely 
an exophoria at near of two diopters, noticed 
doubling of vision immediately before sleep 
only if she was fixating upon a near object. 
For these 10 patients the maximal exophoria 
was 20 diopters and the median value for 
the group was 10 diopters. 

In the second group of nine patients, who 
had noted blurring of vision but no frank 
diplopia, the exophorias ranged from two to 
12 diopters at near. The median value was 
seven diopters of exophoria. 

Five patients had experienced neither blur- 
ring of vision nor diplopia. Of these five, 
three patients had exophorias at near of five 
diopters, three diopters and two diopters, 
respectively. Two patients had esophoria at 
near of 1.5 diopters. The two patients with 
esophoria at near had minimal difficulty with 
drowsiness while reading. The median value 
for the phorias of these five patients was 
exophoria at near of two diopters. One pa- 
tient with exophoria at near of three diopters 
had noted diplopia only during attacks of 
cataplexy. 

In general, diplopia on reading apparently 
was related to marked exophoria, while blur- 
ring of vision was associated with only 
moderate exophoria. Interestingly, in the 
second group (blurring of vision) the pa- 
tient (Case 16) with the highest exophoria, 
12 diopters, had virtually ceased to read be- 
cause of the severity of her narcolepsy ; this 
may account for the minor character of her 
ocular symptoms. 

Viewed from the reverse point of view, we 
may predict that any narcoleptic person who 
has exophoria of eight diopters or more will 
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TABLE 1 
CHIEF OPHTHALMOLOGIC MANIFESTATIONS: 25 PATIENTS WITH NARCOLEPSY 
Before Treatment After Treatment 
Case | Age | Sex Symptoms 
8 Phoria Vergence | Phoria | Vergence 

1 16 F N CSP HH +* + 3X 241to 60 

2 45 M NC -- — 3X 20 | to 240 

3 51 NCH + + 14X 22 | to 280 7X 22 300 
4 41 F N CSP HH + + i2X 22 1to 160 tk 221t0 160 

5 | 35 | F | NSPHH - | + 2X 121 to 220 | 

6 40 M N CSP HH — + 2X 17 |to 160 | 

7 47 M N C HH + iSilto280O 

8 | |NC 4x 16 1 to 240 

9 | INC = | 81 to300. 

10 28 F | NCSPHH 2x 18 I to 220 | 

11 42 M | N + + 8X 1S to 220 7X | 121to240 
1 8. + + | 20X (T)t | 

13 47 M | N HH + 4X is | to 300 

4 | 39 | F |NCSPHH| + | + | 9x 20 I to 18 0 | 

15 35 F |NCSP HH + + 16X 28 ito 80 16X | 261to 100 
16 19 F | N CSP HH 12 xX 10 lto 130 2X | 101to 300 
17 52 F | NSPHH + + |-13X i9Ilto 40 11 X 221to 40 
18 | 40 F | N SP |1.55 30 to 10 

19 | 33 M | NCSP HH + 9X 141 to 240 

20 | 40 M iN + + | 4 141 to 280 

21 | 52 | F |NCSPHH| + | + | 8x 1i51to270| 8X | 211t0300 

23 63 M N _ + | 8X 28 | to 240 ) 

24 42 M N CSP HH + | 10X | 241 to Same Same 

2 | F INC 9X 3X | 181to300 


Explanation of symbols 


N = Narcolepsy SP =Sleep paralysis 


C =Cataplexy 

* Diplopia only with cataplectic attacks 

suffer visual difficulty while reading. Con- 

versely, a narcoleptic person with minimal 

exophoria or esophoria will read with few or 

no visual symptoms, although, it must be 

emphasized, the patient may still fall asleep 
frequently while reading. 

In nine patients the tests were repeated 
after the patient had received an analeptic 
agent, methylphenidate ( Ritalin). In two in- 
stances (Cases 15 and 24) the patient’s 
symptoms were incompletely relieved; for 
this reason, we shall not include them in this 
portion of the study. Seven of these patients 
reported “good” to “excellent” relief of their 
abnormal sleepiness as well as striking im- 
provement in their ability to read. In Cases 
16 and 25 a marked increase in prism con- 
vergence and a decrease in the exophoria 
were noted. In Cases 3 and 4 a substantial 
reduction in the exophoria was noted. Three 
patients (Cases 11, 17 and 21) showed no 
significant change in their measurements. 


HH =Hypnagogic hallucinations 


X = Exophoria | = Base-in prism 
S = Esophoria O = Base-out prism 
t Intermittent exotropia 


COMMENT 

Narcoleptic patients may present them- 
selves to the ophthalmologist with vague and 
nonspecific ocular complaints such as “eye- 
strain,” “weak eyes,” difficulty in reading, or 
“tiring” of the eyes when watching motion 
pictures or television. Often the patient is 
convinced that refraction will resolve his 
difficulties. Failure to recognize that these 
complaints are manifestations of sleepiness 
will lead to misinterpretation of their signifi- 
cance. When it is appreciated that these ac- 
tivities invariably are associated with drowsi- 
ness, the physician’s attention will then be 
directed to the basic disorder: abnormal and 
excessive sleepiness. Since these complaints 
may constitute the presenting symptoms of 
the patient, the ophthalmologist should be 
aware of them as clues to the correct diag- 
nosis of narcolepsy. 

In many instances, although the problem 
of excessive sleepiness remains in the back- 
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ground, the patient may formulate his symp- 
toms more specifically and speak of blurring 
of vision or diplopia. In some patients a 
diagnosis of multiple sclerosis has been sug- 
gested by these complaints. In other instances 
the report of episodic diplopia in association 
with drooping of the eyelids has raised a 
suspicion of myasthenia gravis. In all such 
situations errors in diagnosis have resulted 
from preoccupation with isolated symptoms 
instead of consideration of the complete clini- 
cal picture. Careful questioning of the nar- 
coleptic patient concerning his blurring of 
vision or diplopia would disclose that it was 
brief in duration, often had occurred while 
performing close work which required con- 
vergence of his eyes and invariably was as- 
sociated with drowsiness or brief episodes 
of sleep. 

Recognition by the ophthalmologist of the 
basic disorder of excessive sleepiness which 
underlies the patient’s complaints is of great 
practical value to the patient, since effective 
analeptic drugs are available to treat narco- 
lepsy. In our experience? methylphenidate 
(Ritalin) administered in doses of 20 mg. 
three or four times daily will control satis- 
factorily the excessive sleepiness of most 
patients. When the patient is maintained in a 
state of normal alertness throughout the day, 
his visual difficulties disappear. 

From a theoretic point of view, the pres- 
ent study gains additional interest since it 
elucidates the mechanism of production of 
visual symptoms in these patients. The pa- 
tient’s difficulty in reading apparently de- 
pends upon the severity of the narcolepsy 
and the degree of exophoria. The mechanical 
act of reading is a boring and monotonous 
process, since it involves the repetitive move- 
ment of the eyes with a minimum of ex- 
traneous stimuli. 

Narcoleptic persons are well aware that 
performance of monotonous and repetitious 
tasks, particularly in the absence of any stim- 
uli from the environment, will consistently 
cause them to fall asleep. The more severe 
the narcolepsy, the more readily will this 


happen, even if the narcoleptic person earn- 
estly desires and indeed struggles to stay 
awake. For this reason, patients with severe 
narcolepsy will fall asleep so frequently while 
attempting to read that many finally cease to 
read. Such patients often confuse the unwary 
examiner with a denial of any difficulty in 
reading, when they actually mean that they 
no longer read. 

Patients who are less seriously troubled 
with narcolepsy may be reluctant to admit 
that they can read little more than the head- 
lines of the newspaper before dozing off, or 
that a single chapter of a book defeats them 
so that reading an interesting novel may re- 
quire several months of effort. 

This difficulty is entirely independent of 
any visual symptoms, such as blurring of 
vision or diplopia which can occur when the 
patient becomes drowsy. If, in addition to 
his narcolepsy, the patient has exophoria, our 
findings suggest that when he is drowsy he 
will note diplopia, if the degree of exophoria 
is marked, or blurring of vision, if the exo- 
phoria is mild. Thus, difficulty in maintaining 
a state of alertness reflects the severity of the 
narcolepsy, while blurring of vision or diplo- 
pia when in a state of impaired alertness, 
such as drowsiness, depends upon the con- 
comitant presence of exophoria. 

We would emphasize that the diplopia and 
blurring of vision are not manifestations of 
any structural lesion in the visual apparatus, 
but rather are consequences of the abnormal 
physiologic state of sustained drowsiness. 
Similar blurring of vision or even diplopia 
can develop in normal persons during states 
of severe sleepiness which are analogous to 
the customary state of the narcoleptic person. 

These hypotheses are reinforced by ob- 
servations on the effect of treatment in the 
narcoleptic person. Although the exophoria 
seemed to decrease in four of the patients 
who took Ritalin, we believe this decrease to 
be more apparent than real, since the meas- 
urements were not made in comparable phys- 
iologic states of alertness. The situation here 
is analogous to the results of determinations 
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of basal metabolic rates in narcoleptic pa- 
tients. 

In many narcoleptic patients basal meta- 
bolic rates will be obtained which seem ab- 
normally low; however, objective measure- 
ments of thyroid function do not substantiate 
the presence of hypothyroidism. If it be 
realized that the narcoleptic patient readily 
becomes somnolent and drowses off while 
following the instructions to lie quietly with 
his eyes closed during the determination of 
his basal metabolic rate, then it is clear that 
his state is no longer “basal.”’ Such lowered 
consumption of oxygen thus is not abnormal 
but simply indicative of the normal decline 
in activity with sleep. 


The analogous loss of the ability to main- 
tain fusion in a normal person who is 
markedly drowsy has been long known but 
the present study is unique since it furnishes 
objective measurements of this phenomenon. 
Any efforts to obtain such measurements in 
a normal person would necessarily fail, since 
the mere attempt at ‘measurement would 
rouse him from his drowsy state to an alert 
state. The narcoleptic person, because of his 
abnormal degree of drowsiness, can remain 
suspended in the twilight state between full 
wakefulness and sleep long enough to permit 
such observations. 


The Mayo Clinic. 
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RO 1-7683/15: A NEW AND EFFECTIVE MYDRIATIC 


Hector M. Nano, M.D., O. Gavarini, M.D., ANnp Humperto A. Pérez, M.D. 
Buenos Aires, Argentina 


Examination of the eyeground has become 
a routine ophthalmic procedure and a valu- 
able diagnostic aid. The use of mydriatics, 
among them homatropine hydrobromide 
(one-percent solution) is most widespread. 

Practically all mydriatics dilate the pupil 
sufficiently for funduscopy, yet some difficul- 
ties arise that lead at times to restriction in 
the use of these drugs. Two disadvantages 
are that they take considerable time to pro- 
duce mydriasis, especially in older persons, 
and it takes time for the dilated pupil and for 
accommodation to return to normal, Any 
new preparation that will eliminate these 
disadvantages is welcomed. At present, the 
visual disturbances brought about by the so- 
called quick-acting mydriatics require 24 
hours to clear. Many patients find this ex- 
ceedingly annoying, with the result that they 


dislike using mydriatics or any collyrium, 
which could constitute a therapeutic draw- 
back of some importance. 

This is why, although skeptical, we made 
a thorough study of a new mydriatic collyr- 
ium, manufactured by F. Hoffmann-La 
Roche S.A., which was said to have none of 
the disadvantages of other mydriatics in cur- 
rent use, 


PROCEDURE AND RESULTS 


We experimented with the isotonic aque- 
ous solutioins of Ro 1-7683 (five percent), 
no other collyrium having been previously 
instilled (except in special cases to be men- 
tioned). In all instances care was taken to 
reproduce the conditions of every-day prac- 
tice. Patients with conjunctival or anterior 
segment complaints—whether acute, sub- 
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de Ro 1-768) 
Fig. 1* (Nano, et al.). Normal 
eyes of patients aged two to nine 
years. 


En cada of gotes 


Pacientes de 2 a 9 


* Pupil diameter in millimeters in 
Figures 1 through 18. Figures 1 


through 7, two drops of Ro 1-7683. 


acute or chronic—were ruled out, as were 
patients with continual or transient lacrima- 
tion. 

With such criteria, the following observa- 
tions were made: 

1. Influence of age. The mydriatic effects 
of Ro 1-7683 were measured in several age 
groups of 10 subjects each, ranging from the 
first to the seventh decade. Graphs 1 to 7 
show it to be active at all ages, though 
slightly less rapid after the age of 60 years. 
Graph 8 shows the average curve, for all 
these cases. 

2. Speed of action in normal eyes. Graphs 
1 to 8 show that, as a rule, mydriasis began 
five minutes after two drops of Ro 1-7683 
were instilled into the conjunctival sac, the 
pupils reaching a diameter of from five to six 
mm. about five or 10 minutes later. 

3. Comparison with homatropine hydro- 
bromide (one-percent solution). The mydri- 
atic effects of both drugs were tested on dif- 
ferent subjects, then in turn on one and the 
same subject. As shown in Graph 9, faster 
and greater dilation was observed following 


the instillation of Ro 1-7683. Moreover, this 
drug is so well tolerated that it can be em- 
ployed in almost all instances where mydria- 
sis 1s desired. 

4. Comparison with Dilatol. The mydriatic 
effects of both these drugs were compared on 
different subjects first, and then in turn on 
one and the same subject. Graph 10 shows 
the indisputable superiority of Ro 1-7683 
over C.L. a-hydroxy-$-methylamine-3 hy- 
droxy-ethyl-benezene ( Dilatol), a mydriatic 
widely used in some countries. 

5. Effects of Ro 1-7683 after instillation of 
one drop or of two drops at 10-minute inter- 
vals. Groups of five patients each were tested. 
In all instances, a greater degree of mydria- 
sis was observed at a faster rate after instill- 
ing two drops of Ro 1-7683 into the conjunc- 
tival sac (graph 11). 

6. Return of the dilated pupil to its original 
size. Graph 12 shows this was accomplished 
in four patients from eight to nine hours 
after two drops of Ro 1-7683 were instilled 
into the conjunctival sac. 

7. Return of the pupil to original size: Ro 
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Pacrentes de 
a 19 ates de edad 


Fig. 2 (Nano, et al.). Normal eyes 
of patients aged 10 to 19 years. 
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Fig. 3 (Nano, et al.). Normal eyes 
of patients aged 20 to 29 years. 
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Fig. 5 ( Nano, et al.). Normal eyes 
of patients aged 40 to 49 years. 
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Fig. 6 (Nano, et al.). Normal eyes ; 
= of patients aged 50 to 59 years. 
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Fig. 7 (Nano, et al.). Normal eyes 
of patients aged 60 to 69 years. 
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Fig. 8 (Nano, et al.). Effect of Ro 
1-7683 in all normal eyes tested. 


Fig. 9 (Nano, et al.). Compari- 
son of Ro 1-7683 and one-percent 
homatropine. 
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Fig. 10 ( Nano, et al.). Comparison 
of Ro 1-7683 and Dilatol. 
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Ceomparatrwo un paciente 


Fig. 11 (Nano, et al.). Compari- 
7 son of one drop of Ro 1-7683 and 
4 two drops of Ro 1-7683. 


1-7683 and homatropine compared. Numer- 
ous curves were obtained following instilla- 
tion of two drops of Ro 1-7683 into one eye, 
and of two drops of a one-percent solution of 
homatropine into the other eye of several pa- 
tients. Graph 13 shows curves for eight pa- 
tients in whom typical results were observed. 
One dotted and one continuous line repre- 
sents each patient. It is apparent that, after 
the pupil dilated by Ro 1-7683 has returned 
to its original diameter, the homatropinized 
pupil is still widely dilated. Disturbance of 
accommodation—so vexing to most patients 
—paralleled to some degree the mydriasis ob- 
served. 

8. Mydriasis in dark eyes and in light- 
colored eyes. Graph 14 points to no sizable 
difference in the reaction of either kind of 
irises. Nevertheless, it was our impression 
that the effects of Ro 1-7683 are greater on 
light blue eyes. 

9. Comparison of Ro 1-7683 and homatro- 
pine as used for diagnosis on aphakic eyes. 
We experimented on one patient with post- 
operative bilateral aphakia. As shown on 
Graph 15, quicker and better mydriasis was 
obtained by means of Ro 1-7683 than with 
homatropine, 

10. Mydriasis with Ro 1-7863 in patients 
with a pathologic fundus. Ro 1-7683 was in- 
stilled bilaterally, then unilaterally for com- 
parison with a standard mydriatic. Graph 16 
shows that the curves obtained in patients 
with pathologic fundi do not differ strikingly 
from those obtained in patients with normal 


fundi. Graph 17 shows the effects of Ro 


1-7683 compared to those of homatropine 
(one-percent solution) as recorded on pa- 
tients aged 55 to 60 years suffering from dia- 
betic retinopathy in its third stage. Although 
differences are not marked, the advantage is 
clearly on the side of Ro 1-7683. 

11. Time required to obtain effective my- 
driasis for routine funduscopy. Mydriasis is 
called effective when inspection of the fun- 
dus of the eye becomes practicable by means 
of a standard ophthalmoscope and the static 
measure of the pupil can be obtained with the 
Goldmann slitlamp. As the pupillary diame- 
ter, and so forth had previously been meas- 
ured in all patients with the Goldmann slit- 
lamp—which emits a very strong beam of 
light—we deemed it interesting to measure 
the time during which we were able to exam- 
ine the fundus through an ophthalmoscope 
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Fig. 12 (Nano, et al.). Time of return of pupil to 
original diameter after two drops of Ro 1-7683. 
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Comparativo 


Ro 1-7683 
~----=-«B. Homatropina 1 


Fig. 13 (Nano, et al.). Compari- 
son of Ro 1-7683 and homatropine 
in return of pupil diameter to orig- 
inal size. 


Fig. 14 (Nano, et al.). Mydriasis 
and light and dark eyes. 


CASOS DE AFAQUIA POSTQUIRURGICA 
Rapier grade de (comparative) 


Fig. 15 (Nano, et al.). Compara- 
tive chart, showing rapidity and 
grade of mydriasis in a case of 
postsurgical aphakia. 


MinuTos 


after the instillation of two drops of Ro The diameter of the pupil, as measured with 
1-7683 and before the contraction of the the Goldmann lamp and with the Welch- 
sphincter iridis, caused by the direct light Allyn ophthalmoscope, is shown on Graph 
reflex, should prevent us from continuing. 18. 
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1 T T 7 T T ¥ Fig. 16 ( Nano, et al.). Study of 
: aco egell En ambos ojos 2 gotas de Ro 1-7683 cases with pathologic alterations of 
Forde de 0j0 patologice the fundus. - - - -, patient aged 57 

Rapier con que se produce la Midriasis <a | years, obstruction of central retinal 
years, bilateral papillary edema; 
4 -, patient aged 40 years, renal 
atrophy; - .-.- , patient aged 55 
years, third-degree diabetic retin- 
opathy; .-.-.-.-, patient aged 
MINUTOS 62 vears, fourth-degree diabetic re- 

0 2 3 4 0 11 1? 13 4 ” tinopathy ; patient aged 


27 years, malignant myopia 


Fig. 17 ( Nano, et al.). Compari- 
son of Ro 1-7683 and homatropine 
in rapidity and effectiveness of my- 
driasis in patients with pathologic 
fundus alterations. 
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12. Effects of Ro 1-7863 following instilla- 
tion of standard collyria. Ro 1-7683 was in- 
stilled into the conjunctival sacs of patients 
with normal fundi, following the instillation 
of Hyalase (4,000 Bender units dissolved in 
10 cc. normal saline solution), or cocaine or 
pantocaine in one-percent solution, or anti- 
biotic solutions in some instances. Since no 
considerable differences were observed in the 
time and the degree of pupil dilatation, no 
graphs have been included for consideration. 


13. Comparing the cycloplegic effects of 
Ro 1-7683 and of atropine sulfate on chil- 
dren's eyes. By means of comparative static 
retinoscopy we investigated in children’s eyes 
the paralysis of accommodation resulting 
from the instillation of a solution of one- 


percent atropine into one eye and of Ro 
1-7683 into the other eye. The paresis of ac- 
commodation due to Ro 1-7683 precedes my- 
driasis and becomes very marked 10 minutes 
after instilling two drops of this collyrium ; 
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for this reason it is undoubtedly useful in 
children, whether suffering from strabismus 
or not, on whom static refraction is to be 
performed. By instilling two drops of Ro 
1-7683 every 15 minutes three times, accom- 
modation was paralyzed to a degree com- 
parable to that obtained by means of a solu- 
tion of atropine sulfate instilled for several 
days. We performed the following repre- 
sentative treatment repeatedly. 

A solution of one-percent atropine and 
Ro 1-7683 were instilled into eyes known to 
have equal refraction. A like degree of cyclo- 
plegia was obtained in both eyes. To ascer- 
tain its efficacy, a solution of 0.5 percent 
atropine was instilled every 12 hours for two 
days into the eye in which Ro 1-7683 had 
been used: the static retinoscopic readings 
obtained under similar conditions remained 
unchanged. (K. Staenglen, working at the 
Ophthalmologic Clinic of Hamburg Univer- 
sity, Eppendorf, directed by Prof. H. Saut- 
ter, has reached similar conclusions ). 

14. Effects of Ro 1-7683 on intraocular 
pressure in normal eyes. A raise in intra- 
ocular pressure was observed in three pa- 
tients with normal eyes following the instilla- 
tion of two drops of Ro 1-7683 into each 
eye (graph 19). This mydriatic drug exerts 
no influence whatever on intraocular pres- 
sure, as the slight variations observed were 
doubtless due to the normal diurnal oscilla- 
tion. Therefore, this collyrium should not be 
employed as a mydriatic for provocative 
tests, 

15. Effects of Ro 1-7683 on eyes suspected 
of having glaucoma, as compared with Pris- 
col (Leinfender’s test). The efficacy of Ro 
1-7683 compared to Priscol, when used as 


provocative agents to determine definitely 
whether or not glaucoma was present, was 
investigated in three patients in whom this 
disease was suspected. Two drops of Ro 1- 
7683 were instilled into the right conjunctival 
sac every five minutes for three times. Lein- 
fender’s test was performed on the left eye. 
In one of the instances, in which a positive 
Priscol test was observed, the right eye sub- 
jected to Ro 1-7683 underwent a decrease in 
tension (possibly coincident with the diurnal 
oscillation), Although undoubtedly further 
investigation on a large number of patients 
is in order, the fact deserves mention that 
Ro 1-7683 has not increased intraocular pres- 
sure either in normal eyes or in eyes sus- 
pected of glaucoma or suffering from pre- 
glaucoma or confirmed glaucoma. This added 
advantage justified its preference to other 
mydriatics. 

16. Hypertensive effects of Ro 1-7683 on 
glaucomatous eyes. The increase in intra- 
ocular pressure following the instillation of 
two drops of Ro 1-7683 every five minutes 
for three times into each conjunctival sac 
was observed in patients suffering from 
chronic simple glaucoma who were to be op- 
erated on from two to three hours later. 
Intraocular pressure ranged from 30 to 55 
mm. Hg (Schigtz). Miosis was present in 
some instances Owing to antiglaucomatous 
drugs; moderate pupil dilatation was ob- 
served from 10 to 20 minutes after Ro 1- 
7683 was instilled for the first time; no ele- 
vation in intraocular pressure was observed. 
Graph 20 shows two of the curves obtained. 

17. Ro 1-7683 as an iridodilator in the op- 
eration for cataract. Ro 1-7683 was found an 
effective iridodilator for cataract operations. 


Fig. 19 (Nano, et al.). Tension 
study of normal eyes after two 


drops of Ro 1-7683. 
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The degree of mydriasis obtained with Ro 
1-7683 is excellent, does not diminish after 
the anterior chamber is opened, and its ef- 
fects are sufficiently short acting to insure a 
quick return to the original pupillary di- 
ameter. 

18. Ro 1-7683 used as a nonhypertensive 
mydriatic in inflammatory or postinflamma- 
tory glaucoma. Two drops of Ro 1-7683 were 
instilled three times in one day into the con- 
junctival sacs of three patients suffering 
from secondary inflammatory and _postin- 
Hammatory glaucoma as a therapeutic meas- 
ure; intraocular pressure was checked every 
12 hours for three days. Ro 1-7683 combined 
with cortisone collyrium was found effective 
in the treatment of inflammatory glaucoma, 
as it maintained a moderate degree of my- 
driasis with no concomitant increase in intra- 
ocular pressure. Further research on a larger 
number of patients is necessary in order to 
be able to determine the actual effects of 
Ro 1-7683 in this respect. 

19. How Ro 1-7683 was tolerated. We ob- 
served each patient for any ill-effects of this 
drug. It was found to be perfectly tolerated 
in all age groups and in patients with either 
normal or pathologic fundi. It causes no 
burning sensation. No after-effects were re- 
corded. 


SUM MARY 
We have experimented with Ro 1-7683/ 
15, a mydriatic drug manufactured by F-. 
Hoffmann-La Roche S.A., in 0.5 percent 
solution. It has been found effective both for 


diagnostic purposes and as a cycloplegic in 
the performance of refraction. 

The advantages of Ro 1-7683 over cur- 
rent mydriatics are: 

a. It is quick acting and effective in all 
age groups (graphs 1 to 8). A good view of 
the fundus of the eye is obtained 10 to 15 
minutes after instillation. 

b. Its mydriatic effects are stronger and 
faster than those of homatropine hydrobro- 
mide (graph 9) and of less common my- 
driatics (graph 10). 

c. The return of the pupil to its original 
diameter takes place within eight or nine 
hours after instillation, whereas standard 
mydriatics take about 24 hours (graph 12). 

d. In light-colored eyes, maximal mydri- 
asis is sometimes observed, the iris becoming 
a thin circular line. 

e. In aphakic patients, Ro 1-7683 pro- 
duces greater mydriasis than any other my- 
driatic we have used (graph 17). 

f. In eyes with pathologic fundi, Ro 1- 
7683 produces a degree of pupil dilatation 
similar to that obtained in normal eyes. Ef- 
fective mydriasis (that is, permitting in- 
spection with a standard ophthalmoscope ) 
is achieved from seven to 10 minutes follow- 
ing instillation (graph 18). 

g. The effects of Ro 1-7683 remain un- 
altered if standard mydriatics have previ- 
ously been instilled into, the conjunctival sac. 

h. In a few minutes Ro 1-7683 paralyzes 
accommodation to an extent which a solution 
of 0.5-percent atropine can produce only 
when instilled for several days in succession. 


AN EFFECTIVE MYDRIATIC 


i. Ro 1-7683 does not elevate intraocular 
pressure in normal eyes. 

j. Ro 1-7683 does not elevate intraocular 
pressure in preglaucoma ; neither has an in- 
crease in tension been observed in the few 
cases of chronic simple glaucoma examined. 
There is little or no risk of a dangerous ele- 
vation in tension. 

k. Ro 1-7683 is useful in the operation for 
cataract. 

|. In inflammatory glaucoma, when avoid- 
ance of synechias is desired, Ro 1-7683 is 
an extremely effective agent. 


CONCLUSIONS 
The fundamental indication of Ro 1-7683 
arises when a mydriatic drug is required for 
diagnostic purposes. Its use in cases of pre- 
glaucoma or probable glaucoma is indis- 
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pensable. The quickness of its effects makes 
it very useful when rapid mydriasis is de- 
sired. Owing to its fast action on accommo- 
dation, it will in all probability become widely 
used for performing routing retinoscopy on 
children. Though no elevation in intraocular 
pressure has been observed in patients suf- 
fering from glaucoma and probable glau- 
coma, it would seen wise to protect patients 
with Diamox administered simultaneously. 
Ro 1-7683 is the collyrium of choice when 
ophthalmoscopy must be performed on a 
glaucomatous eye. (In many clinics it is ad- 
vised to dilate the pupils of glaucomatous 
patients once a year im order to examine the 
eyes thoroughly.) We are convinced that its 
many advantages will make the use of this 
new mydriatic widespread. 
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THE CLINICAL APPLICATION OF THE GOLDMANN 
APPLANATION TONOMETER 


Tueo A. F. Scumipr, M.D. 
Bern, Switzerland 


Measurement of pressure in an enclosed 
space is subject to an important source of 
error. Namely a change of volume is gen- 
erally necessary before a reading from the 
pressure-indicating instrument can be ob- 
tained. This change of volume alters the 
original pressure. To measure the original 
pressure as accurately as possible, the change 
of volume must either be compensated or 
limited to insignificant proportions. Where 
neither of these methods can be used, the 
change of volume and the law determining 
the change of pressure with volume must be 
accurately known. An ideal instrument for 
measuring the intraocular pressure would 
be a compensated membrane manometer or 
a strain gauge. Equipment of this type can- 
not of course be used on the living human 
eye and we are therefore confined to the use 
of so-called tonometers which may take the 
form of indentation or applanation tonom- 


eters, impression or applanation changes 
the intraocular pressure, while the increased 
pressure, P,, partially created by the instru- 
ment is measured by it. 

In the application of impression tonom- 
etry, that is to say, taking measurements 
with the Schigtz, McLean or Gradle tonom- 
eters, the reading of the instrument is sig- 
nificantly affected by the scleral rigidity as 
well as by the intraocular pressure. Unless 
the tonometers used are absolutely identical, 
the deflections obtained from one and the 
same eye are bound to vary. This is the 
reason for the extreme care necessary in 
standardizing Schigtz tonometers, although 
fresh sources of error resulting in devia- 
tions of the measured result are continually 
being discovered. 

It must also be realized that the relation- 
ship between the instantaneous intraocular 
pressure P,, and the depth of indentation 
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Fig. 1 (Schmidt). Influence of the measuring 
error on the estimation of scleral rigidity coefficient 
and P. value. 


for any given instrument is established on 
the. basis of a purely empirical formula 
whose constants must be determined by care- 
ful, time-consuming tests. The difficulties 
involved are best illustrated by the fact that 
the established P, values have had to be 
changed several times since 1948. The volu- 
metric displacement created by a Schigtz to- 
nometer on being placed in contact with the 
eye is of the order of 6.0 — 30 mm.*, cover- 
ing a measuring range of between 10 and 
30 mm. Hg, depending on reading and 
weight. Here again, it is extremely difficult 
to determine the precise value of the dis- 
placed volume. An expression was finally 
developed by Friedenwald which enables the 
initial pressure P, to be calculated from two 
P, values with different volumetric displace- 
ments (using two Schigtz weights ). The rela- 
tionship between P, and P, depends on the 
rigidity characteristic of the individual eye. 
In actual practice it is very difficult to deter- 
mine the P, value and the rigidity of the 
bulbar wall, since each measurement is sub- 
ject to a relatively great error (fig. 1). In 
most cases, the P, value is simply taken from 
a single measurement interpreted by means 
of calibration scale, which is valid only for 
eyes with an average coefficient of ocular 
rigidity. This leads to serious measuring 
errors especially in myopic eyes, as we were 
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able to demonstrate. The fact that the com- 
mon volumetric displacement applies only 
to eyes with a normal corneal curvature, 
gives rise to yet another set of difficulties 
relating to eyes with microcornea and meg- 
alocornea. 

In the application technique with the Gold- 
mann tonometer (fig. 2), the effect of scleral 
rigidity is eliminated. The flattened area is 
very small with the Goldmann applanation 
tonometer and therefore the displaced volume 
is insignificant. For all practical purposes 
P, = P,. This is illustrated by the values in 
the table (table 1), which shows that, de- 
pending on the rigidity and the corneal radius, 
the true P, values may differ greatly from 
the tabulated values when using the Schigtz 
tonometer. One will realize that unless the 
ocular rigidity and the corneal curvature 
radius are known, the measured result is 
likely to be subject to considerable error. 
Cases in which the rigidity and corneal 
curvature radius are such that they result 
in very large errors, are comparatively rare 
but you can see from the right portion of the 


Fig. 2 (Schmidt). The Goldmann 
applanation tonometer. 
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TABLE 1 


VALUES OBTAINED WITH SCHIOTZ AND GOLDMANN TONOMETERS 


— 


reading 5.0 


Schigtz Tonometer 
weight 7.5 = 42.6 mm.Hg 


Applanation Tonometer 


reading on the 
measuring 26.5 mm.Hg 


Corneal Radius 
Rigidity 


Rigidity 


0.0050 0.0215 


0.0050 | 0.0215 0.0350 


8.3 
25.8* 
35.2 


29.1 
37.9 | 
15. 40.8 | 


24.5 
25.3 
25.9 


6.5) 25.8 
26.3 26.1 


* According to calibration table 1955 (Friedenwald). 


table that such extreme conditions have a 
much smaller effect on the result when the 
applanation tonometer is used. 

What is the reason for this? It is simply 
due to the very small increase of pressure 
during measurement, or in other words, to 
the very small difference between the P, and 
P, values. Why is the difference between the 
P, and P, values so small? Because of the 
small volumetric displacement during meas- 
urement, It is seen from the next nomogram 
(fig. 3) that the effect of changes in rigidity 
increases with an increasing change of vol- 
ume, A second line, located near the zero line 
at 0.56 mm.* indicates the volumetric dis- 
placement produced by the applanation to- 
nometer. The small triangle at the point A 
shows the small influence of scleral rigidity 


PRESSURE RIGIDITY NOMOGRAM FOR SCHISTZ TONOMETER 
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on P, as measured by the applanation to- 
nometer. The precise volume displaced by the 
applanation tonometer also depends on the 
corneal curvature radius but varies only 
slightly as shown in the Table 2. 

The difference between P, and P, values 
amounts to 2.7 percent in normal cases and 
to only 7.7 in the least favorable case of in- 
creased rigidity and small corneal curvature 
radius (table 3). This means that with a meas- 
ured value of 20 mm. Hg, the intraocular 
pressure under these conditions amounts to 
18.5 mm. Hg, with a P, value of 25, the P, 
value amounts to 23.1 mm. Hg. You-can see 
that even in extreme cases, the P, value ob- 
tained by applanation tonometry with the 
Goldmann tonometer can with every justi- 
fication be assumed to be equal to the P, 
value. The fact that the rigidity coefficient 
has no practical significance in applanation 
tonometry is shown quite clearly in the 
Figure 3. The dispersion area of the rigidity 
coefficients are represented as angles. The 


TABLE 2 


RELATIONSHIP BETWEEN CORNEAL CURVATURE 
AND DISPLACED VOLUME BY APPLANATION 
TONOMETRY WITH 3.06-MM. DIAMETER 


Radius of Corneal 


. 
Curvature in mm. Volume in mm’. 


Volume of indentation Cubic Millimeters 


“0246810 


Fig. 3 (Schmidt). The range of P. values, which 
may correspond to a single measurement with 
Schigtz tonometer is larger with larger displaced 
volume. 
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TABLE 3 


DIFFERENCE BETWEEN P»5 AND P, VALUES 
PERCENT, DEPENDING ON CORNEAL 
CURVATURE AND SCLERAL RIGIDITY 


Scleral Rigidity 


Radius of 
Corneal Curva- 


ture in mm. 0.0050 0.0215 0.0350 
4.5 1.14 4.81 Pe 
FF 0.92 3.97 6.27 
6.5 0.86 3.28 5.29 
7.5 0.67 2.80 4.58 
8.5 0.59 2.50 4.04 
9.5 0.53 2.24 3.62 
10.5 0.47 2.02 3.27 
15.5 0.32 1.78 2.24 


nearer the measuring point approaches the 
zero line, the smaller will be the spread. With 
the applanation tonometer the measuring 
point is located in the immediate neighbor- 
hood of the zero line, as already mentioned. 

The question arises, how important it is to 
know the scleral rigidity, or in other words, 
how often does the actual intraocular pressure 
vary significantly from the value measured 
with one plunger weight of the Schigtz to- 
nometer and given in the table for P, based 
on the assumption of average scleral rigidity 
(E = 0.0215). We have measured the scleral 
rigidity of 384 glaucomatous eyes using the 
applanation tonometer and the Schigtz to- 
nometer with the 7.5 plunger load. These 
included operated and unoperated, old and 
young glaucoma patients, as they consulted 
our clinic. The mean value of scleral rigidity 
of these 384 eyes was 0.01908 with a stand- 
ard deviation of ¢ = + 0.005808. 

Table 4 shows that if the Schigtz tonome- 
ter scale reading were 5.3 with the 7.5 gm. 
weight the P, = 25 mm. Hg from the Frie- 
denwald table, 1955, but only 31.5 percent of 
the patients would actually have an intra- 
ocular pressure between 23.5 and 26.5 mm. 
Hg. Table 4 shows also that in a large per- 
centage of glaucoma patients serious errors 
would be made, if reliance is placed on the 
measurement with a single plunger weight 
and scleral rigidity is not considered. In our 
experience, particularly in cases after oper- 
ation, scleral rigidity is lowered and the 


Schigtz tonometer indicates a pressure lower 
than actually exists. 

Large variations of the corneal curvature 
are less frequent than variations of scleral 
rigidity, so that in general considerable 
errors of the P, value using one Schigtz 
weight are less influenced by corneal curva- 
ture than by scleral rigidity. In 1928 Leibo- 
wicz made a study of the corneal curvature 
of 10,330 astigmatic eyes which were meas- 
ured with the ophthalmometer of Javal- 
Schigtz. We have used.this material for our 
calculations. A scale reading of 5.3 of the 
Schigtz tonometer with 7.5 gm. plunger load 
corresponds in the Friedenwald table of 1955 
to an intraocular pressure of 25 mm. Hg 
assuming a mean value of scleral rigidity of 
0.0215 and a mean value of corneal curvature 
of 7.8 mm. as already mentioned. 

In 92.1 percent of the population the cor- 
neal curvature varies between 7.3 and 8.25 
mm. This variation in corneal curvature 
would produce a variation in intraocular 
pressure between 26 and 24 mm. Hg at a 
scale reading of 5.3/7.5 gm. In 7.9 percent 
of the population the intraocular pressure 
would be more than 26 and less than 24 mm. 
Hg, in other words the error would be 
greater than + 1.0 mm. Hg. In 1.1 percent 
the error is greater than + 2.0 mm. Hg. 
These numbers are valid only for eyes with 
a mean value of scleral rigidity. If the scleral 
rigidity varies from this mean value, then 
greater or smaller total errors are to be ex- 
pected. It is useful to know the corneal curv- 


TABLE 4 
VARIATIONS IN TONOMETER READINGS 


Variation from the Table Value 


25 mm.Hg = 5.3/7.5 gm. % 
(mm.Hg) 
4.3 31.5 
68.5 
43.0 
> 4.3 26.0 
>+ 6.0 14.0 
>+ 7.5 8.0 
>+ 9.0 4.0 
>+12.5 1.0 
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ature in any case of microcornea or megalo- 
cornea, when the Schigtz tonometer is used. 
I would like to point out that scleral rigidity 
and corneal curvature have negligible influ- 
ence, when the applanation tonometer is used 
so that it is not necessary to measure them. 

There are a number of other questions 
which I should like to discuss: 

From what has been said so far, it will be 
clear that the Goldmann applanation tonome- 
ter is superior to the Schigtz tonometer. How- 
ever, is the applanation technique intrinsic- 
ally superior to the impression technique ? 
The applanation technique is not very new ; 
the Maklakoff applanation tonometer is still 
used in Russia. If it is really superior to the 
impression technique, why have applanation 
tonometers not generally been accepted ? 

The basic expression for applanation to- 
nometry is very simple; it is based on the 


W 
relationship hag P, or weight divided by 


area equals pressure. However, as the area 1s 
expressed in terms of diameters, any error 
involved will be magnified by the square of 
its value. 

Errors occur frequently because the lacri- 
mal fluid surrounding the cornea is included 
in the measurement. These errors decrease 
with an increasing applanation effect, but 
relatively large flattened areas are accom- 
panied by correspondingly large volumetric 
changes and the ocular rigidity errors are 
similar to those of the Schigtz tonometer. 
Moreover, buckling of the cornea and its 
capillary liquid film must be included in the 
calculation, as demonstrated by Goldmann. 
All these features resulted in the old ap- 
planation tonometers being no better than the 
Schigtz tonometers, and indeed being a great 
deal worse. 

If these factors can be taken into account 
and the amount of flattening (although very 
small) can be accurately measured, the appla- 
nation tonometer will undoubtedly be su- 
perior to the old applanation and also to the 
indentation tonometer. This was in fact 
achieved in the Goldmann tonometer. 


THE INSTRUMENT ITSELF 


The Committee on Standardization of To- 
nometers found after many years of investi- 
gation that the measured results obtained 
with the Schigtz tonometer depended on 
about 20 different dimensions and character 
istics of the instrument, quite apart from the 
physiologic conditions of the eye. In the 
design of a tonometer, a certain tolerance 
limit must be assumed for each dimension ; 
the effect of these permissible deviations may 
well be cumulative in one direction, so that 
a Schigtz tonometer, although conforming to 
specification, may yet have an overall error 
amounting to + 3.0 scale divisions, as cal- 
culated by Albrecht and his collaborators. 

Although this extreme case does not often 
occur, an instrument error amounting to 
+ 1.0 scale unit is by no means rare. What 
is the corresponding position of the applana- 
tion tonometer ? 

Apart from friction between moving parts, 
there are only two points through which the 
instrument itself may affect the measured 
result: Firstly, the little prism of plastic ma- 
terial (fig. 4) for measuring the flattened 
corneal area and secondly, the balance which 
measures the force required to produce the 
specified amount of flattening or applanation. 
The actual prism incorporates two prisms 
which divide the image in two halves, the 
halves being displaced from each other by 
3.06 mm. The prism can be tested with the 
aid of a gauge (fig. 5-a) consisting of two 
lines spaced 3.06 mm. from each other. This 
should produce the picture Figure 5-b. 

The amount of displacement will be either 
correct or incorrect, but it cannot alter since 


fff 


Fig. 4 (Schmidt). The prism of the Goldmann 
applanation tonometer. 
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3.06mm 


a b 


Fig. 5 (Schmidt). (a) Gage for checking the 
prism. (b) Diagram of appearance of gage seen 
through a correct prism. 


the two prismatic surfaces are ground from a 
single piece of plastic. The manufacturers 
claim that the prismatic effect results in a 
dimension of 3.06 mm. with a tolerance of 
+ 0.05 mm. which may cause a maximum 
error of + 3.0 percent. However, I can 
assure you that all prisms are made by one 
and the same worker and that the error is 
practically zero, as I have been able to con- 
firm. 

Now a description of the balance: the 
pressure is applied through a spring balance 
whose spring has been set and aged by 20,000 
load reversals and in actual use is not 
stressed to its elastic limit. The performance 
can be checked with a reference weight (fig. 
6) and any possible errors—with a load of 
6.0 gm. an error of +0.2 gm. or 2.0 mm. Hg 
is permissible—can be compensated with the 
aid of the correcting ring. One can see that 
the Goldmann applanation tonometer is really 
an accurate instrument. The outstanding fea- 
ture of this applanation tonometer, compared 
with other types, is the great accuracy with 
which it measures very small areas and which 
also ensures that the difference between the 
P, and P, values is in fact insignificant. 

The measuring process is carried out on 
the cornea with 10 times magnification of 
the microscope, thus eliminating parallax or 
magnification errors caused by changing ac- 


commodation effects on the part of the ob- 
server. Moreover, only one point of the 
cornea, the point at which the two semicircles 
intersect, is under observation. The measur- 
ing force is increased by rotating the meas- 
uring drum (figs. 2 and 6) until the semi- 
circular borders of the flattened area of the 
cornea or the inner border of the fluorescein 
ring overlap (fig. 7). The circular area will 
then have a diameter of 3.06 mm. and the 
indicated pressure can be read off. It will be 
clear that accurate measurement of a very 
small area in applanation tonometry is made 
possible because only one measuring point 
has to be observed and this by a 10 times 
magnification of the microscope. This natu- 
rally leads to the question of whether even 
small surfaces can be effectively measured. 
A large area, involving a correspondingly 
larger volumetric displacement would of 
course result in a greater difference between 
the P, and P, values and the associated 
errors arising from variations on corneal 


Fig. 6 (Schmidt). The reference weight mounted 
on the applanation tonometer. 


3,06mm 
3,06mm 


GOLDMANN APPLANATION TONOMETER 


curvature and ocular rigidity, Investigations 
with various applanation diameters have pro- 
vided the results in Table 5. 

The following P, values were found in a 
patient, measurements being taken with a 
series of different applanation diameters, re- 
sulting in the corresponding “P,” values 
after making due allowances for the volume 
and the ocular rigidity. 

How is it that the P, values corresponding 
to applanation diameters of less than 3.0 mm. 
are smaller than those corresponding to di- 
ameters greater than 3.0 mm. although the 
P, values in this range with the larger flat- 
tened area are equal ? 

They are lower because the flattened sur- 
face of the Descemet’s membrane, that is to 
say the inner surface of the cornea, is smaller 
than it should be in relation to the external 
flattened area. Under certain conditions, it 
is possible to measure the degree of flattening 
of the endothelium or the Descemet’s mem- 
brane respectively and correct results may be 
expected if the ratio between the internal 
and external applanation areas is equal to 
the ratio between internal and external cor- 
neal radii. These conditions occur with an 
external applanation area of a diameter of 
approximately 3.0 mm. 

For this reason no measurements should be 


dark blue 
light biue 


greenish-yellow 


Fig. 7 (Schmidt). (a) Diagram of the appear- 
ance through the microscope when prism is in con- 
tact with the cornea and a small amount of force 
is applied. (b) When sufficient force is applied to 
flatten cornea to a diameter of 3.06 mm. at which 
time 1.0 gm. of force corresponds to 10 mm. Hg. 


TABLE 5 


RESULTS OF INVESTIGATION WITH VARIOUS 
APPLANATION DIAMETERS 


Diameter of 
Applanated 
Area in mm. 


made with diameters of less than 3.0 mm. 
while measurements with diameters of more 
than 3.5 mm. are subject to errors due to 
the larger volumetric displacement. 

The reason for applanating a diameter of 
3.06 mm. is that if a circle surface with this 
diameter is flattened one gm. of pressure 
corresponds to an intraocular pressure of 
10 mm. Hg. 

The great light intensity of the Haag- 
Streit slitlamp is another factor favoring 
measurements of such small flattened areas. 
The border of the flattened cornea is made 
visible by the action of blue light on the 
fluorescein ; it is not really possible to work 
without stain. The unstained lacrimal fluid 
can be discerned in white light around the 
flattened area, but only the external bound- 
aries of the band of fluid are visible as an 
illuminated line. It is, however, the inner 
boundary which is required for the measure- 
ment. In blue light, fluorescein takes on a 
greenish-yellow hue and thus provides an ex- 
cellent color contrast against the blue back- 
ground so that a clear line of demarcation can 
be easily recognized. Blue light is essential 
for this purpose, as fluorescein tends to give 
only a slight yellow coloring to the lacrimal 
fluid in white light. The outer boundary of 
the band of fluid is quite insignificant for 
measurement of the flattened area, owing to 
the fact that the width of the band changes 
from case to case. 

It is most important to insure that a high- 
intensity slitlamp is used, since the blue 
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filter introduced into the light path absorbs 
all but a small amount of the emitted light. 
The angle between microscope and illumina- 
tion should be as great as possible, so that 
the clear part of the prism is well illuminated 
and light is carried to the cornea. I am very 
often asked whether the applanation tonom- 
eter can be attached to this or that slitlamp: 
the answer to this is, that theoretically any 
slitamp can be used, provided it is suff- 
ciently bright. 


EXAMINATION TECH NIQUE 

The cornea is anesthetized with 0.2-percent 
Dorsocain solution (0.2-percent Novesin- 
Wander) one drop every five to 10 seconds 
for three doses. Both eyes should always be 
anesthetized to eliminate eyelid movement. 
The question arises whether anesthetics other 
than 0.2-percent Dorsocain (Dorsay) are 
also suitable for this purpose. I have tried to 
test other anesthetics and 29 different sub- 
stances and concentrations were submitted to 
me. Unfortunately, there was not enough 
time available to test the suitability of every 
substance. | was, however, able to state that 
Pantocaine, Tetracaine and cocaine are un- 
suitable as they render the corneal surface 
liable to staining by fluorescein. Dr. Moses 
told me that Ophthaine works well. No meas- 
urements can be taken unless the corneal sur- 
face remains smooth and cannot be stained 
with fluorescein. I would specially recom- 
mend a 0.2-percent Dorsocain solution as 
this concentration does not in any way dam- 
age the corneal epithelium but nevertheless 
produces adequate anesthesia. 

The lacrimal fluid is then stained with 
fluorescein paper. Only a few seconds are re- 
quired to produce sufficient coloring. At the 
same time, I should like to point out that 
completely smooth fluorescein paper does not 
roughen the conjunctiva. Moreover, fluores- 
cein crystals are more readily flushed off com- 
pletely smooth paper. The head of the patient 
is then positioned in the head support and 
after cleaning the prism with 1:32,000 Mer- 
fen aqueous solution (that is a mercury com- 
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pound of phenyl mercury borate) the pres- 
sure arm is swung into the path of the 
microscope and illumination, The blue filter 
is swung into position and the slit diaphragm 
is completely opened. 

The operating voltage of the lamp is 6.0 v. 
or 7.5 v. if the lamp is somewhat aged. The 
microscope is set at 10 times magnification. 
I always use a magnifying power of 10 
because the microscope with this magnifica- 
tion enables an intense brightness to be ob- 
tained while the great depth of focus pro- 
vided in this way facilitates operation. The 
measuring drum is then set to approximately 
1.0 gm. and the slitlamp is gradually ad- 
vanced toward the eye of the patient. 

It should be mentioned that one should 
start with 1.0 gm. because on the 0-position 
vibration of the prism on the cornea may re- 
sult in acute discomfort to the patient. 

The ophthalmic surgeon observes the 
prism from the side opposite the illuminator, 
along the microscope, until the prism just 
touches the cornea. This is indicated by 
illumination of the limbus. Before the prism 
actually touches the cornea, the pressure arm 
with the 1.0-gm. load will be located against 
the front stop. The distance between the 
front and rear stops is 2.0 mm. ; on touching 
the cornea, the pressure arm will therefore 
be located within the desired measuring range. 
The progressive movement of the slitlamp is 
stopped as soon as the limbus is illuminated. 

The patient must look straight ahead and 
in some cases the fixation light may be re- 
quired to steady the eyes. The patient should 
also be asked to open the eyes wide. Should 
the patient have a tendency to close his eyes 
or to squeeze the eyelids as the slitlamp and 
the prism are advanced, he should be re- 
peatedly urged to keep his eyes wide open. If 
there is still some danger of the eyelid or eye- 
lashes coming into contact with the prism, 
the eyelids of the patient should be spread. 

Once the patient has been irritated as the 
result of eyelids or eyelashes coming into 
contact with the prism, it will be very difficult 
to carry out any subsequent measurements. 
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Also, misleading results are obtained if eye- 
lids or eyelashes are allowed to touch the 
prism. Conversely, if the patient feels noth- 
ing during the first examination he will be 
more inclined to keep his eyes wide open, 
without being urged to do so at subsequent 
examinations. The patient certainly feels 
nothing when the prism touches the cornea. 
At the moment of contact, he will merely see 
a diffuse, blue light. 

If an eye ts subjected to repeated measure- 
ments one after the other, it will be found 
(particularly in nervous patients, examined 
in this way for the first time) that the intra- 
ocular pressure is reduced, sometimes by sev- 
eral mm. Hg during the first minute, This 
cannot be due to a massage effect since a 
reduction of pressure due to such a cause 
from the P, to the P, value would only 
amount to a few 10ths of one mm. Hg. The 
reason is most probably a temporary increase 
of pressure due to fear of the measuring pro- 
cedure. This drop in pressure is also noticed 
when using the Schigtz tonometer if one 
minute is allowed to elapse between the first 
and second measurement. 

A drop in pressure will also be noticed, if 
the prism is allowed to rest on the cornea 
while under measuring pressure. The reason 
for this phenomenon, which can also be ob- 
served in recently enucleated eyes under 
conditions of constant pressure, cannot there- 
fore be due to a true reduction of the intra- 
ocular pressure, but to a nonelastic deforma- 
tion of the cornea, which was described by 
(Goldmann as “flowing.”’ The thickness of the 
cornea is not maintained, and the external 
flattening no longer corresponds to the flat- 
tening of the membrane of Descemet. Only 
an apparent reduction of the intraocular 
pressure has therefore taken place. 

Two rules can be deduced from these re- 
marks: 

First, the measurements must be repeated, 
perhaps in such a way that both eyes are 
measured alternately at brief intervals until 
the pressure is stabiltzed. This occurs after 
approximately one minute. 


Secondly, the tonometer must not be al- 
lowed to remain in permanent contact with 
the cornea at measuring pressure for more 
than half a minute, 

There are other reasons why measurement 
of an eye should not take more than one 
minute: extended measurement of one eye 
leads to more or less pronounced drying of 
the corneal epithelium of both eyes. A fluo- 
rescein-stained ring is formed around the 
point of contact of the cornea and prism of 
the eye under investigation. In the other eye, 
fluorescein-staining areas of irregular shape 
are formed which render all reliable meas- 
urements quite impossible. The actual meas- 
uring procedure should therefore be as brief 
as possible and should be applied alternately 
to both eyes. The ring-shaped stain does not 
inconvenience the patient because the meas- 
urement is carried out in the center of the 
cornea which is free of stain. Even extensive 
drying effects vanish after a short time with- 
out any treatment. The vision is of course 
temporarily slightly affected; however, for 
a very short time, Examinations to determine 
the visual acuity and visual field should 
therefore be carried out prior to tonometric 
tests. 

I should like to stress one very important 
point: 

Immediately after the prism has touched 
the cornea, the microscope must be accurately 
focused so that the inner border of the fluo- 
rescein ring can be seen with optimum sharp- 
ness. The important inner border of the 
Huorescein ring is not seen quite as distinctly 
as the sharply bordered outer edge owing to 
the fact that the thickness of the band di- 
minishes toward the area of contact. 

A method enabling the correct result to be 
obtained from one measurement in the case 
of corneal astigmatism is included in the 
operating instructions, Frequent references 
to this method may create the impression that 
this is extremely important. Astigmatism of 
the cornea of more than three diopters may 
affect the results with a smaller or greater 
error. However, astigmatism exceeding three 
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diopters is comparatively uncommon and it 
is best to ignore astigmatism when first prac- 
ticing applanation tonometry. Only when suf- 
ficient familiarity with the instrument has 
been acquired should the errors resulting 
from severe astigmatism be eliminated. It 
is quite clear that tonometric measurements 
involving a constant small area represent an 
ideal method and that the Goldmann applana- 
tion tonometer is a simple and accurate in- 
strument; however, a number of important 
points have to be observed if reliable results 
are to be obtained. Satisfaction with the new 
tonometer will be achieved as soon as manip- 
ulation of the slitlamp becomes automatic. 

In which cases may one expect incorrect 
result ? 

In all cases involving extensive changes of 
the cornea, lesions of the epithelium, corneal 
injuries, corneal inflammation, extensive 
corneal scars and growths. It may be possible 
to carry out measurements in these condi- 
tions but the result must be evaluated with 
caution. This also applies to tests carried 
out with the Schigtz tonometer in such cases. 
The measured values can, however, be ac- 
cepted without question in cases of micro- 
cornea and megalocornea while the Schi¢gtz 
tonometer used in conjunction with the usual 
calibration tables would almost certainly pro- 
vide the wrong results. 

What limiting values of the intraocular 
pressure are found with the applanation 
tonometer? About 99 percent of normal in- 
traocular pressures are less than 22 mm. 
Hg. A somewhat smaller dispersion area than 
in the Schigtz tonometer must be expected in 
any case, since the rigidity and the corneal 
radius do not affect the accuracy of the 
measured result, while the inherent error of 
the instrument is only approximately + 0.5 
mm. Hg. Each individual measurement with 
the Schigtz tonometer is of course subject to 
an error of + 1.0 scale division ( Kuchle and 
Rohrschneider ). The normal pressure has a 
mean value of 15.5 mm. Hg (+2.5 mm. 
Hg = standard deviation). 

This brings us to the question of the type 


of patient on whom we perform applanation 
tonometry in our clinic. These include all pa- 
tients of more than 40 years of age and all 
myopic patients of more than 20 years of age 
if myopia amounts to more than three diop- 
ters. 

Although we know the distribution of 
pressure among the general population, we 
do not know this distribution among those 
suffering from glaucoma. We must assume 
that the distribution curves of normal per- 
sons and those suffering from glaucoma 
overlap to some extent, that is to say, there 
are glaucoma patients with normal intra- 
ocular pressure. We have therefore taken 
21.0 mm. Hg, or the mean value plus 2.0¢ 
( = 95 percent of the normal) as the limiting 
value for our purpose and regard higher 
values as suspect of glaucoma, that is, we sub- 
ject these people to further investigations. 

It may be possible that one or the other 
glaucoma patient will not be detected in this 
way, but I believe the number of undetected 
patients to be very small indeed. 

If the pressure is less than 21 mm. Hg and 
neither the papillary condition nor case his- 
tory and chamber depth point to the presence 
of simple or acute glaucoma, no further 
tests are made to detect glaucoma. If the 
pressure exceeds 21 mm, Hg, the visual field 
is tested on another day and at the same time 
tonometry is repeated. If the pressure does 
not exceed 22 mm. Hg at any time, and if the 
visual field is normal, a re-examination of 
visual field and intraocular pressure is fixed 
for one year after the initial examination. 
If the patient does not attend on his own in- 
itiative within 13 months, he is reminded 
twice by letter. This assumes that a glau- 
coma file is maintained which includes all 
patients with an intraocular pressure of 21 
mm. Hg and more. 

With intraocular pressure between 22 and 
24 mm. Hg, the tonometer test is repeated 
after eight days and the visual field is tested 
after six months provided it was normal at 
the first examination. 

Even with slight changes of visual field 
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and intraocular pressures of less than 24 mm. 
Hg or with a normal field and pressures 
exceeding 24 mm. Hg, it is strongly recom- 
mended that whenever possible, a diurnal 
pressure curve be plotted, either on an in- 
patient or out-patient basis. The patient 
should continue with his normal mode of life 
and should attend the clinic at 4:00 p.m. and 
8:00 a.m. to enable the pressure to be 
checked. On one or two occasions, the patient 
sleeps overnight in the clinic so that the in- 
traocular pressure can be measured in the 
dark with the Schigtz tonometer at about 
7:00 a.m. An hour later, at 8:00 a.m., the 
pressure is again measured with both the 
Schigtz and the applanation tonometer. The 
difference between the values obtained with 
the Schigtz tonometer, and the applanation 
tonometer is a measure for the rigidity of the 
eye, this value being practically constant over 
a wide measuring range, Surgery, however, 
may change the scleral rigidity. The mean of 
the difference values (which are determined 
three times) can be used to correct the Schigtz 
results without difficulty, thus enabling the 
correct P, value to be established. The dif- 
ference values are particularly useful if an 
applanation tonometer is not always avail- 
able. It is, however, essential that the same 
Schigtz tonometer is used with which the 
difference values were established in the first 
place. 

If the pressure curves show several peaks 
higher than 23 mm. Hg or more, therapy is 
started by administering one drop of Pilo- 
carpin in the evening. The pressure may be 
considered as stabilized when it remains 
below 20 mm. Hg continuously for at least 
two days. Control checks are made after 
eight days and subsequently. after 14 days. 


Medical therapy is also started if a pressure 
of less than 22.5 mm. Hg is measured con- 
tinuously where this is accompanied by a 
deterioration of visual field. A change of 
medical therapy with a diurnal pressure 
curve is ordered if the pressure exceeds 
23 mm. Hg several times, or if the visual 
field deteriorates while the pressure remains 
below 22.5 mm. Hg. The pressure level is 
lowered by at least 2.0 mm. Hg if a deteri- 
oration of visual field is detected under con- 
ditions of normal pressure. 

Surgical treatment must be resorted to if 
the pressure is constantly greater than 26 
mm. Hg despite optimum medical therapy 
or in the event of deterioration of the visual 
field accompanied by a pressure of between 
22 and 26 mm. Hg which is not affected by 
medical therapy. If the pressure is stabilized 
below 20 mm. Hg, the visual field is checked 
every four months, or every two months if 
the pressure has some value between 20 and 
22 mm. Hg. 

Gonioscopic examinations are of course 
also carried out while the diurnal pressure 
curve is plotted. Provocative tests, as the 
so-called water-drinking test, are only made 
if the result of the perimetry indicates glau- 
coma despite normal pressure conditions as 
recorded in the diurnal pressure curve. There 
are many clinics in Europe which carry out 
far more frequent examinations, numerous 
provocative tests, and prolonged diurnal pres- 
sure recordings in their treatment of glau- 
coma patients. However, we believe that, 
for the time being, our plan of treatment 
insures optimum facilities for glaucoma pa- 
tients. 


University of Bern. 
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DISCISSION WITH THE AID OF A FIXATION NEEDLE 
(SATO TECHNIQUE)* 


TsuyosHI YAMASHITA, M.D., AND Rospert C. Drews. M.D. 
Saint Louis, Missouri 


Few surgical techniques seem so simple 
and can prove so frustrating as discission, 
especially of certain secondary membranes. 
When discission is finally accomplished it 
is too often with distortion of the globe, 
traction on the ciliary body, and vitreous dis- 
ruption. 

Bowman! pointed out that “if two needles 
are brought to bear on the opaque capsule 
from different sides of the cornea or sclerot- 
ica, each furnishes the other with a point of 
resistance, and the capsule may be torn or 
cut at pleasure, in almost any direction, and 
generally without any drag on the neighbor- 
ing vascular structures.” The co-ordinated 
ambidexterity required by Bowman's tech- 
nique has prevented its greater use. 


SATO TECH NIQUE 


In 1951, Tutomu Sato described a tech- 
nique for discission of secondary membranes 
in which a fixation needle was used.? This 
instrument is essentially a needle-knife with 
a handle that is only about a half-inch long 
and a curved chisel-like blade. While the 
fixation needle stabilizes the mernbrane, dis- 
cission is made with a specially designed 
needle-knife having an angled blade (Sato 
knife). 

With maximum pupillary dilatation, the 
fixation needle is introduced obliquely into 


*From the Department of Ophthalmology and 
the Oscar Johnson Institute, Washington University 
School of Medicine. This investigation was sup- 
ported in part by a research grant to the Department 
of Ophthalmology from Mrs. Edgar M. Queeny. 


the anterior chamber through the cornea at 
a point just anterior to the limbus (fig. 1). 
The fixation needle is advanced to the mem- 
brane at the nearest pupillary margin and, 
with a slight upward pricking motion, the 
membrane is both pierced and lifted from 
the vitreous face. The needle is then ad- 
vanced between the membrane and the vitre- 
ous face piercing the membrane again at the 
opposite pupillary margin, The entire mem- 
brane is now tented forward slightly, and the 
fixation needle is thrust through the sclera 
just behind the limbus. With this double 
transfixion of both the wall of the anterior 
chamber and the membrane, the surgeon no 
longer needs to hold the fixation needle and 
is free to devote all his skill to maneuvering 
the needle-knife. 

The Sato knife is now introduced obliquely 
through the cornea just distal and posterior 
to the fixation needle. The membrane is in- 
cised with strokes in the horizontal ( frontal ) 
plane, against the posterior edge of the fixa- 
tion needle. The fixation needle provides the 
much needed support against which to cut, 
and the avoidance of vertical (corneal and 
sagittal) strokes with the knife helps to 
prevent incision of the vitreous face. The 
angled design of the Sato blade proves to be a 
great aid in directing the cutting strokes. 
With rotation of the handle it is possible to 
lift and cut the membrane at the same time. 

These basic techniques can be altered and 
extended as needed. The entwining of a 
strandlike membrane on the fixation needle, 
iris sphincterotomy in cases with posterior 
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Fig. 1 (Yamashita and Drews). Surgeon's view. 
The globe is stabilized with forceps and a superior 
rectus suture. The fixation needle transfixes both 
the cornea and the pupillary membrane, which 1s 
then incised with horizontal strokes of the angled 
Sato knife, avoiding the vitreous face if possible. 


synechias or updrawn pupil, optical iridot- 
omy, multiple incisions, and other modifica- 
tions may need to be devised in certain cases. 
The use of Sato’s instruments allows a wider 
range for solution of these special problems’ 
(fig. 2). 
CLINICAL EXPERIENCE 

We have used these instruments* in 24 
operations at this time (table 1). The marked 
superiority of a technique which allows sta- 
bilization of a membrane, the iris, or the 


* The Sato instruments are available from Inami 
Medical Instruments Co., 8, 1-Chome, Asakusa- 
bashi, Taitoku, Tokyo, Japan, and the Storz In- 
strument Company, 4570 Audubon, Saint Louis 10, 
Missouri. 


Fig. 2 (Yamashita and Drews). 
(Insert upper right) Surgeon's 
view. The arrows show the path to 
be taken by the fixation needle to 
prepare for a combined iris sphinc- 
terotomy and membrane incision in 
a case with an updrawn pupil. 

(Central figure) Surgeon's view. 
The incision is made avoiding the 
vitreous face. Note that the devious 
route taken by the fixation needle 
has resulted in a twisting of the 
iris-membrane diaphragm to allow 
a vertical opening to be made with 
the knife in the more accessible 
horizontal position. 

(Insert lower left) Postopera- 
tively the pupil is centrally placed. 


tough membranous anterior capsule of a lens 
with secondary anterior polar cataract, and 
so on, becomes even more obvious in practice 
than in theory. 

Is it really possible to lift secondary mem- 
branes free of the vitreous face and incise 
them without injuring the vitreous? Obvi- 
ously not in cases where the opacity is of 
the vitreous face itself or involves the an- 
terior layers of the vitreous. In the 16 eyes 
where we tried to avoid the vitreous we were 
successful in 12 cases. One of these showed 
a spontaneous rupture of the vitreous face 
later anyway. At a time when retinal detach- 
ment is thought to be frequently associated 
with pathologic conditions of the vitreous, 
and when some patients may be candidates 
for future anterior chamber lens implants, 
the preservation of the vitreous face may 
become more than just physiologic. 

Whether a better opening can be obtained 
with this method is a matter of opinion. On 
the basis of experience we feel that a good 
opening can be obtained with less trauma; 
in some instances, with very much less 
trauma. For the conservative surgeon this 
may make the difference between an excel- 
lent opening and none at all. 

The method is not advocated as a substi- 
tute for surgical skill. Indeed, more ingenuity 
and dexterity is certainly required for its 
best application than the more straight- 
forward, brute-force techniques sometimes 
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TABLE I 
SATO TECHNIQUE :CLINICAL EXPERIENCE 


Patient ets Diagnosis* Operation Result — 
R. M. Discission 20/200 20/25 Incised 
K. A, Discission 20/200 20/30 Intact 
B. A. 3.38 Discission 20/70 20/40 Broken 
R.S. fe Discission 20/100 20/40 Intact 
H.W 7. Discission 20/70 20/50 Broken 
76 10, 11 +Discission H.M. 20/60 
Discission 20/200 20/70 Broken 
B. M 80 2,9,10 Discission and iris sphincterotomy 20/200 20/40 —- 
is «ll Discission and iris sphincterotomy 20/100 20/50 Intact 
Bombé relieved 
O. W. 75 2,9,11,12 Discission and iris sphincterotomy 20/200 20/100 Intact 
Bombé relieved 
14 2,9 Iridotomy 20/100 Intact 
Good pupil with membrane behind 
gti 61 2,11 Discission HM. 20/100 Intact 
M. Y. ee Discission 20/200 20/40 Intact 
A. G. Discission 20/50 20/25 Intact 
Discission 20/70 20/20 Intact 
N. R. is. @&taee Discission and iris sphincterotomy 10/200 10/200 Intact 
Good opening 
H. M. 3 ime Discission 10/200 20/40 Incised 
Discission 20/100 20/25 Incised 
Iris sphincterotomy 20/100 20/100 - 
Reading improved 
P. D. Discission 20/200 20/20 Broken 
W.H. 10 6 Discission Very poor J3 Incised 
D. H. Discission 20/100 20/50 incised 
D. O. fee Discission Good opening Intact 
S. Discission Good opening temporarily Intact 


* DIAGNOSES 
Inflammatory membrane after an sete agers cataract extraction. 


. Updrawn pupil. 


. Secondary membrane after an extracapsular cataract extraction. 

. Secondary membrane after Barkan lavage of a traumatic cataract. 
Secondary membrane after Barkan removal of a congenital cataract. 

. Secondary membrane after needling and lavage of a congenital cataract. 
Secondary membrane after combined extraction of a congenital cataract 
. Secondary membrane after needling a congenital cataract. 

. Cyclitic membrane after multiple needlings of a congenital cataract. 


10. Vitreous loss complicating the cataract extraction. 


11. Macular degeneration. 

12. Posterior synechia with iris bombé, 
13. Glaucoma. 

14. Nystagmus. 

15. High myopia. 

16. Microphthalmos. 


required with a single needle-knife. 

Although we have had no experience with 
it, we would suggest that the Sato fixation 
needle would be ideal for trapping dislocated 
lenses in the anterior chamber since the 
surgeon does not need to continue to hold 
the handle of the instrument. 


SUMMARY 
On the basis of our experience in 24 cases 
in which the Sato fixation needle and Sato 
needle-knife were used in combination for 


discission, we would strongly recommend 
the adoption of the technique as easier, more 
effective, and attended by less trauma to 
neighboring structures than single needle- 
knife techniques. It requires less skill and 
affords greater freedom of action than a 
double needle-knife technique. 
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GLAUCOMA OF MYOPIC INDIVIDUALS AND ITS OPERATION* 


GyuLa Lucossy, M.D. 
Budapest, Hungary 


In this paper the attention of practitioners 
and of physicians working in out-patient 
clinics should be drawn to a rather neglected 
field in the fight against blindness. The 
glaucoma of the myopic is rarely discussed in 
textbooks, manuals, or at scientific sessions. 
Weinstein states that, according to general 
opinion (Cori, Gala, Kraupa, and others), 
the majority of patients suffering from glau- 
coma and an anomaly of refraction are hy- 
permetropic. In his material, refraction was 
determined in 1,459 of 3,214 glaucoma cases. 
He found emmetropia in 23 percent, hyper- 
metropia in 62 percent, and myopia in 15 
percent. 

From this point of view, the examinations 
of Hruby are rather interesting. After 
studying the data related to the conditions of 
refraction in the entire population, he found 
that emmetropia, hypermetropia, and myopia 
display much the same distribution among 
the healthy and the glaucomatous individ- 
uals. Thus, it is unlikely that myopic individ- 
uals have a weaker predisposition to glau- 
coma, the fact being that myopic individuals 
are in a minority. 

Weinstein also quotes Lohlein who found 
that myopia is a frequent condition among 
the young glaucomatous patients. As an ex- 
planation he claims that in the young, axis 
myopia develops as a sequel of increased 
intraocular pressure ; both conditions may be 
inherited, Further, Weinstein emphasizes the 
fact that congestive glaucoma is more fre- 
quent in hypermetropic eyes, while myopic 


* From the Department of Ophthalmology, State 
Institute of Rheumatology and Balneology. 


ones are mostly affected by glaucoma sim- 
plex. 

It is well-known that, parallel with age, 
the lens becomes swollen and its convexity 
increases; emmetropic eyes thereby may 
become gradually myopic. This kind of 
myopia will not be discussed, only the glau- 
coma arising in primarily myopic eyes will 
be dealt with. The glaucoma of these individ- 
uals may cause much diagnostic difficulty if 
the examination of the fundi is hindered by 
phakosclerosis, Myopia and blurred lenses in 
a patient constitute a pitfall for the ophthal- 
mologist who is likely to ascribe the deterior- 
ation of sight to the two manifest morbid 
conditions. In the meantime, the unrecog- 
nized glaucoma progresses to the stage where 
its diagnosis may be too late. The cases to 
be reported in detail are evidence for this 
statement. 


CASE REPORTS 

Case 1 

M. L., a 56-year-old man, has vision of: R.E., 
with a —6.5D. sph. — —O.5D. cyl. ax. 90°, 5/10; 
L.E., with a —7.0D. sph. — —1.5D. cyl. ax. 170°, 
5/10. Enpiscleral congestion was present; normal 
angle of chamber; clear refracting media. Fundus 
was pale-gray; funnel-shaped papilla. Considerable 
contraction of the visual fields. Markedly increased 
intraocular pressure (fig. 1). Blaskovics’ operation, 
cyclodialysis inversa duplex, was performed at the 
superior rectus muscle, on both eyes, at different 
times. Normal tension resulted from the operation. 


Comment, The ophthalmologist who ex- 
amined the patient for the correction of his 
myopic astigmatism neglected the examina- 
tion of the fundus. It was due to this fact 
that the operation was carried out at a time 
when severe contraction of the visual field 
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Fig. 1 (Lugossy). Case J. Markedly increased intraocular pressure. 


had already ensued. The deterioration of the 
sight would not have ensued if the previous 
examinations had been done with proper 
care. 


CASE 2 


A. J., a 61-year-old man, was admitted for a 
cataract operation. Vision was: R.E., counting 
fingers at 0.5 m., no correction possible; L.E., 
counting fingers at 1.0 m., with a —9%.0D. sph., 5/25. 
intracapsular cataract extraction with round pupil 
was performed on the right eye. On the 10th post- 
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Right eye 
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operative day the aphakic correction was: +8.0D. 
sph. — +2.0D. cyl. ax. 170°, with a very eccentric 
oblique position of the head, hardly resulted in vision 
of 5/15, instead of the expected 5/5. 
Ophthalmoscopy revealed a pale, deeply excavated 
papilla. The visual field was considerably con- 
tracted (fig. 2). In the left eye the chamber was in- 
tact; there were phakosclerosis, a slight excavation 
of the papilla, and a slight nasal contraction of the 
visual field. On the intraocular pressure curve, there 
were tiny eminences above the normal upper limit. 
The contraction of the left visual field exhibited 
some worsening over a year, so Blaskovics cyclodi- 
alysis inversa was done at the superior rectus 
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Fig. 2 (Lugossy). Case 2. Note markedly contracted visual field. 
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Fig. 3 (Lugossy). Case 3. Visual field and tension studies 


muscle. The eye has become hypotonic. The visual 
field is unchanged. Vision is, —11D. sph., 5/40. He 
reads, at 10 cm. distance, test types IV without 


glasses. 

Comment. In the presence of myopia and 
cataract, the glaucoma simplex of the pa- 
tient had not been discovered ; therefore, the 
successful operation for the cataract was 
carried out on an eye that was practically of 


mm. Hg. 


50 op 


— 

30 . 


25, 


no use. Still, the hospitalization was useful 
because the glaucoma of the other eye was 
detected and the eye was operated on in time ; 


removal of the cataract from this eye will not 
be useless. 


Case 3 


G. B., a 68-year-old woman, was admitted for 
thorough examination. Her sight had, in recent 


Fig. 4 (Lugossy). Case 4. Visual fields could not be taken. 
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years, become gradually worse, and glasses brought 
no improvement. Vision was: R.E., with a 10D. 
sph., 5/12; L.E., —-10D. sph., counting fingers at 
1.5 m. She had intact chambers, medium wide pupils, 
and phakosclerosis which was more progressed on 
the left side. The right papilla was slightly, the left 
one markedly, pale and excavated. Tension was: 
R.E., 40: L.E., 40 mm. Hg. The right visual field 
was contracted, the left could not be outlined (fig. 
3). Cyclodialysis inversa duplex was performed 
on the right eye at the superior rectus muscle. Since 
then, the tension has been low. The cataract of the 
left eve was extracted in intact capsule after a broad 
iridectomy, but the sight has not improved. 


Comment. The glaucoma simplex of the 
myopic patient was not discovered, although 
during the course of many years glasses 
were repeatedly prescribed for her. There- 
fore, her left eye was practically blind when 
she was thoroughly examined. In the right 
eye, contraction of the visual field, associated 
with myopia and cataract, was additional 
evidence of deterioration of sight. Hospitali- 
zation prevented the blindness of this right 
eye. 


CASE 4 

S. G., a 74-year-old man, was admitted for 
cataract operation. He had had poor sight for 
years, especially in the left eye. One year before the 
present admission pilocarpine was prescribed for 
him to use “at pleasure.” Each drop was followed 
by dimmed vision, after six months of irregular 
application, he omitted its use. 

Vision was: R.E., counting fingers from a few 
cm. only, no correction is possible; L.E., light per- 
ception only. Episcleral congestion, intact chambers, 
atrophic spots on the iris, wide, round pupils, with 
nearly no reaction to light on the left, were found. 
The phakosclerosis was more progressed on the 
right than on the left. Fundi were pale-gray, with 
excavated papillae surrounded by a ring-shaped 
atrophy of the choroid. Visual fields could not be 
taken. Tension was: R.E., 26; L.E. 50 mm. Hg. 
After instillation of two-percent pilocarpine solu- 
tion (R.E., three times a day; L.E., five times, ten- 
sion was: R.E., 18; L.E.. 26 mm. Hg) (fig. 4). 
In the right eye a total iridectomy and intracapsular 
cataract extraction were carried out, with the re- 
sult that he counts fingers from one m. According 
to earlier findings the patient could read, two years 
ago, test types VII with the right eye, test types 
VI with the left eye, from 15 cm. No doubt, the 
operation would have brought about a better result, 
if he had used pilocarpine regularly. 


Comment. The chronic glaucoma affecting 
the myopic and phakosclerotic eye was duly 
recognized by the ophthalmologist who pre- 


scribed glasses for the patient. However, he 
did not inform the patient about the signifi- 
cance of systematic instillations as well as 
the blurring of vision attending miosis. 
Therefore, the patient, not being informed 
that instillation is followed by the contrac- 
tion of the pupil which causes blurred vision, 
drew the erroneous conclusion that his sight 
would improve if he does not apply drops. 
The extreme deterioration of sight could 
have been prevented if there had been 
greater confidence between physician and 
patient. 
CONCLUSIONS 


The reported cases demonstrate that in 
myopic patients the cause of poor sight 
should be thoroughly investigated when they 
are examined for eyeglasses. Special care is 
imperative in cases in which the vision can- 
not be fully corrected with lenses. Not in- 
frequently dimness of sight due to phako- 
sclerosis gives rise to misinterpretation of 
the condition, and the real cause of poor 
vision, the glaucoma, remains undiscovered. 
Thus, the possibility of glaucoma should al- 
ways be considered in the presence of my- 
opia. Blindness, the tragic sequel of diagnos- 
tic errors, cannot be prevented unless all pa- 
tients are carefully examined, including oph- 
thalmoscopy. 


SUM MARY 


On the basis of four records I point out 
that the recognition of glaucoma may be 
readily missed in myopic patients. The ex- 
amination of the fundus is, during refrac- 
tion, frequently difficult because of a dim 
vision in the center of the crystalline lens. 
When the causes of visual deterioration are 
sought, glaucoma should be taken into con- 
sideration, as well as myopia and cataract. In 
cases of glaucoma discovered too late or not 
at all, removal of a cataract is of little or no 
use as far as improving sight is concerned. If 
the glaucoma is discovered in time, the pa- 
tient should be informed about the effect of 
pilocarpine, so that he wi!l not neglect instil- 
lation. 
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NERVOUS MECHANISMS FOR THE CONTROL OF 
INTRAOCULAR PRESSURE* 


Mires A. Gatin, M.D. 
New York 


That the intraocular pressure in any given 
normal eye varies within well-defined bound- 
aries is well known. However, the mechanism 
of this rather rigid homeostatis is not well 
understood. Perkins' has outlined the theo- 
retic factors that might be applicable. These 
include capillary pressure, rate of aqueous 
secretion, nature (osmolality) of aqueous, 
and outflow resistance, including episcleral 
venous pressure. 

Of the mechanisms that might be available 
to inter-relate these factors, nervous control 
has received the most attention. Vascular and 
humoral factors, which have been studied,” * 
nay also reflect changes in innervation. 

To investigate the effect of sensory path- 
ways on the intact human eye, therefore, is 
desirable. One factor that readily lends itself 
to study is the ocular consensual response. 
Tonography, for example, performed on one 
eye leads to a reduction in intraocular pres- 
sure in the contralateral eye, apparently with- 
out alteration in outflow facility.** Tonog- 
raphy performed on patients without fifth- 
nerve function would permit assessment of 
that nerve’s function on the ocular consensual 
response, 

The nature of “intraocular pressure read- 
justment” after Diamox administration 


* From the Department of Surgery (Ophthalmol- 
ogy), of The New York Hospital-Cornell Medical 
Center. Aided in part by a grant from The Na- 
tional Council to Combat Blindness. 


would also be of interest in this special group 
of patients. It has been reported® that the 
facility of aqueous outflow is reduced, pre- 
sumably as a compensatory measure, after 
the intraocular pressure has been lowered by 
Diamox administration. It was thought that 
some insight into the mechanism of this 
phenomenon might be gleaned from studies 
of the Diamox effect on fifth-nerve dener- 
vated eyes. 


MATERIALS AND METHOpDs 


Six patients who had undergone retro- 
gasserian neurectomy for idiopathic tic do- 
leureux were studied. All patients had total 
corneal anesthesia and operative evidence of 
complete section. No ocular or neurologic 
deficit, except for sensory loss, was present. 

Tonography was performed on several oc- 
casions until the patients became used to the 
procedure. Results, after acclimatization, 
were quite uniform. Tensions were recorded 
in both eyes and tonography performed on 
one eye. Immediately after completion of 
tonography (four minutes), tensions were 
taken in the contralateral eye. Both eyes were 
studied in this manner on a minimum of two 
occasions. The Mueller electronic tonometer 
was used for all readings and the 1955 tables 
employed. It is believed that this tonometer 
can be read to 0.25 scale units with a fair 
degree of accuracy in the ranges studied. 
Control patients were handled similarly. 
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In the Diamox study, 500 mg. of Diamox 
were administered intravenously two hours 
after tonography had been performed on the 
involved eye. Thirty to 45 minutes after Dia- 
mox administration, tonography was re- 
peated. Control patients, as well as the nor- 
mal eye, were handled similarly. 


RESULTS 


Table 1, which summarizes the results of 
the ocular consensual study, shows that all 
patients exhibited a consistent consensual 
response regardless of which eye was stimu- 
lated. Though the magnitudes of pressure 
changes were small, they were essentially 
similar and quite reproducible. 

No consistent results could be obtained in 
the Diamox study in either control or ex- 
perimental patients. Though Diamox reduced 
intraocular pressure in all patients, altera- 
tions in the facility of aqueous outflow were 
either negligible or not reproducible. Conse- 
quently, the data from the experimental 
group have little meaning and have not been 
included. 


DISCUSSION 


The effect of the fifth nerve on ocular 
homeostasis has been studied in great de- 
tail. Hartmann’ investigated the effects of 
retrogasserian neurectomy in man and con- 


cluded that no fibers regulating ocular ten- 
sion were carried with the fifth nerve. 

Perkins, in detailed rabbit studies, demon- 
strated immediate effects on the ipsilateral 
and contralateral eyes when the intact fifth 
nerve was stimulated mechanically. On the 
ipsilateral side, pupillary contraction, a rise 
in temperature of the ciliary region, increase 
in intraocular pressure, and increased aque- 
ous protein resulted. In 15 percent of the 
animals, consensual increase in intraocular 
pressure occurred. In 50 percent of experi- 
ments increased aqueous protein was noted 
in the contralateral eye. Perkins further re- 
ported that in rabbits, the fifth cranial nerve 
can mediate impulses for raising the intra- 
ocular pressure, though perhaps this might 
not occur in the normal control of intraocular 
pressure. 

Somewhat similar conclusions were 
reached by von Sallmann in his study of cats 
and monkeys.* 

The results of the present study would 
tend to indicate that whatever the mechanism 
governing the ophthalmic consensual re- 
sponse may be, it does not depend upon the 
integrity of the fifth nerve. Furthermore, no 
abnormalities in the regulation of intraocular 
pressure have been noted in these patients. 
All patients in the group were also subjected 
to detailed provocative testing,® and demon- 


TABLE 1 
OCULAR CONSENSUAL RESPONSE TO TONOGRAPHY IN NORMAL AND FIFTH-NERVE DENERVATED EYES 


Immediate 


Intraocular ted 
Intraocular Intraocular of Pressure in Facility of Pressure in 
Patient Outflow in Outflow in Eye after 
(mm.Hg) (mm.Hg) Eye Anesthetic Eye 
‘ (mente) (mm.Hg) 
Controls (average of all patients) 13.0 12.75 0.31 11.4 0.33 12.0 
EK. B. (average of 5 runs) 12.0 12.0 0.25 10.4 0.30 10.8 
M. M. (average of 4 runs) 16.0 17.0 0.30 15.0 0.30 14.4 
B. C. (average of 6 runs) 13.0 14.0 0.25 12.5 0.20 11.8 
M. L. (average of 3 runs) 15.0 16.0 0.25 14.3 0.32 13.2 
S. H. (average of 2 runs) 11.0 12.0 0.22 10.1 0.28 10.0 
17.0 0. 0.36 15.4 


|. M. (average of 4 runs) 


18.5 


34 16.8 
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strated no abnormalities. This would not be 
the case if the fifth nerve had a major regu- 
latory function, 

It would be convenient to explain the 
maintenance of intraocular pressure by rele- 
gating it to a system in which the afferent 
arc responds to alterations in pressure and 
initiates the response that ultimately leads to 
alteration in outflow facility, aqueous inflow, 
blood flow, and so forth, until normalcy is 
restored. No real evidence that the fifth 
nerve serves such a function has yet ap- 


peared in the literature, and this study would, 
in part, tend to controvert such a supposi- 
tion. 
SUMMARY 

The ophthalmic consensual response ts 1n- 
tact in patients who have undergone retro- 
gasserian neurectomy. It is suggested that the 
fifth nerve does not play a major role in the 
homeostatic mechanism for the maintenance 
of intraocular pressure. 
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SYSTEMIC HISTIOCYTOSIS* 


WITH INTRAOCULAR INVOLVEMENT: REPORT OF A CASE 


Henry J. Kinostan, M.D. 


Ogdensburg, 


Buphthalmos due to infiltration of the iris, 
ciliary body, and trabecular meshwork with 
histiocytes has been reported in cases of 
nevoxantho-endothelioma,*** but no case of 
systemic histiocytosis with similar ocular in- 
volvement has appeared in the literature. It 
is the purpose of this report to consider the 
classification of the histiocytic diseases and 
to describe such a case. 

Histiocytes (macrophages) are derived 


* From the Department of Surgery (Ophthalmol- 
ogy) of The New York Hospital-Cornell Medical 
Center. 


New York 


from the monocytes of the blood and from 
the fixed tissue macrophages of the reticulo- 
endothelial system.’ They appear in response 
to inflammation, and their function is phago- 
cytic, for example, if they ingest dead or dy- 
ing cells they have the appearance of a multi- 
nucleated cell, and if the ingested material is 
lipid, they appear as foam cells. Lichtenstein® 
suggested the term histiocytosis X to include 
all cases of generalized histiocytosis which 
had previously been classified as eosinophilic 
granuloma of bone, Hand-Schiiller-Christian 
disease, or Letterer-Siwe disease, for he felt 
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they were all clinical variants of the same 
disease entity. It is well known that patients 
in this group develop cutaneous xanthomas 
which are clinically and histologically similar 
to those classified as xanthoma disseminatum. 
For this reason Crocker® grouped them to- 
gether in his classification of the cutaneous 
xanthomas of childhood: 


Type I.: Serum cholesterol (and fats) normal 

Group A: Xanthoma disseminatum (includ- 
ing those originally called “naevo-xantho- 
endothelioma” and juvenile xanthoma ) 

Group B.: Xanthomas accompanying various 
chronic diseases, especially the “eosino- 
philic granuloma syndromes,” or the so- 
called “reticulo-endothelioses” (including 
Hand-Schiller-Christian disease and Let- 
terer-Siwe’s disease ) 

Type II.: Serum cholesterol (and fats) ele- 

vated 

Group C.: Xanthoma tuberosum (including 
essential familial hypercholesterolemia) 

Group D.: Secondary or eruptive xanthomas 
(including the transitory xanthomas of 
diabetes mellitus, idiopathic familial hyper- 
lipemia, nephrotic syndrome, hypothyroid- 
ism, obstructive liver disease and von 
Gierke’s disease). 


Crocker points out that the diagnosis of a 
xanthoma of Type I as “xanthoma dissemi- 
natum’”’ is largely one of exclusion after the 
generalized xanthomatoses (histiocytosis X 
of Lichtenstein) have been ruled out. How- 
ever, the prognosis in the former is excellent, 
since there is usually a slow spontaneous re- 
gression of the lesions. 

Lichtenstein classifies the histiocytoses ac- 
cording to the clinical manifestations: 


Histiocytosis X: Localized to bone (eosino- 
philic granuloma, solitary or multiple) 

Histiocytosis X: Disseminated or acute (L-S 
syndrome), with destructive skeletal lesions 
(E-G), with transition to the chronic phase 
(S-C) 

Histiocytosis X: Disseminated, chronic (S-C 

“ syndrome), with destructive skeletal lesions 
: (E-G), with early extraskeletal sites resem- 

~bling E-G, with acute or subacute exacerba- 
tion (L-S), with involvement of bones, lungs, 
pituitary, and/or brain, skin, mucosa (oral, 
anal and genital), liver or lymph nodes (in 
varying combinations as the case may be). 


This classification takes into account the 
transitions between the clinical forms of the 


disease observed in patients. Lichtenstein 
cites a case of an otherwise healthy child, 
aged three years, who first presented with 
multiple skeletal lesions. A diagnosis of eo- 
sinophilic granuloma of bone was made on 
bone biopsy. After some months acceleration 
of the disease was noted and the child pre- 
sented with the Hand-Schiller-Christian 
form and finally died from the acute form 
of the disease with many fresh skeletal and 
visceral lesions. Generally, the prognosis of 
histiocytosis X localized to bone is good, with 
cure being frequently effected. For the acute 
or subacute forms (Letterer-Siwe  syn- 
drome), the disease is probably not invaria- 
bly fatal, for it may enter the chronic phase 
(Hand-Schuller-Christian syndrome) where 
the prognosis is guarded. Transitions be- 
tween these forms of the disease may occur 
in a patient, thereby altering the prognosis. 

The first report of systemic involvement 
in a case of nevoxantho-endothelioma was 
made by Blank,‘ who described a Negro 
child, aged four months, who presented with 
photophobia and an apparent mass in the iris 
thought to be a sarcoma. For this reason the 
eye was enucleated. Four months later skin 
lesions developed. He was admitted, and the 
biopsy of the skin lesions showed massive in- 
filtration of the corium by “nevuslike” cells, 
which are probably identical with histiocytes 
with giant cell formation. The eye was nor- 
mal except for the iris and ciliary body, 
which were infiltrated by “nevuslike” cellular 
proliferation. These were identical with those 
cells of the skin lesions. Giant cells were 
also present within the iris. 

Maumenee’s case® also demonstrated infil- 
tration of the iris, ciliary body and trabecular 
meshwork with histiocytes, Touton giant 
cells, and eosinophils in a four-month-old 
white child with unilateral glaucoma who 
came to enucleation because of failure to 
control the glaucoma and suspected tumor. 
He states that in those cases which have come 
to his attention, thickening of the iris and 
spontaneous anterior chamber hemorrhage 
have usually occurred, and that once the eye 
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has become involved, secondary glaucoma 
usually develops. 

Newell® reported two more patients with 
glaucoma, the first without spontaneous an- 
terior chamber hemorrhage and the second 
one with. The first child, aged 10 months, 
had a goniotomy followed by a cyclodialysis, 
and finally a trephination which controlled 
the tension. After the cyclodialysis, the pa- 
tient developed an infiltrate beneath the con- 
junctiva in an area where the globe had been 
grasped with a fixation forceps. Biopsy of 
this and the iris (at the time of the trephi- 
nation) and of the skin lesions showed infil- 
tration with histiocytes and giant cells. The 
second child, aged two and a half months, 
presented with a spontaneous anterior cham- 
ber hemorrhage and because the paracentesis 
showed “tumor cells” the eye was enucleated. 
The disease was confined to the anterior seg- 
ment, where the iris, ciliary body, and tra- 
beculae were infiltrated with histioctyes and 
Touton giant cells. 

Infiltration of the iris and ciliary body has 
been the characteristic intraocular lesion re- 


ported. Cogan’ reported a case of epibulbar 
nevoxantho-endothelioma. Both he and Mau- 
menee cite Sanders,* who has collected nine 
cases of nevoxantho-endothelioma with in- 


Fig. 1 (Kinosian). X-ray view of pathologic 
fracture through a cyst of the left proximal hum- 
erus. 


Fig. 2 (Kinosian). X-ray view, showing periosteal 
reaction along the diaphysis of the femur and tibia 
of both legs. 


traocular involvement, all of them showing 
granulomatous infiltration of the iris and 
most presenting with spontaneous anterior 
chamber hemorrhage. 

The first case of intraocular involvement 
in generalized histiocytosis was reported by 
Anderson,® who described a case of a 16- 
month-old infant who presented with an 
osteolytic defect in the skull and an enlarged 
liver. The serum lipids were normal. Biopsy 
of the skull lesion was read as compatible 
with Hand-Schiller-Christian disease. Eye 
examination was reported to be normal, and 
after the child died in the acute form of the 
disease (Letterer-Siwe syndrome), routine 
section of the eye disclosed an infiltrate of 
histiocytes in the posterior choroid. 


CASE REPORT 


The following case is reported because the 
patient has generalized histiocytosis with uni- 
lateral secondary glaucoma as has already 
been described in cases of nevoxantho-endo- 
thelioma. 
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Fig. 3 (Kinosian). X-ray view of lytic lesion 
in the frontal bone. 


D. B. (NYH 819557) a six-month-old Negro 
infant was transferred from Patterson General 
Hospital to The New York Hospital for further 
evaluation and therapy of histiocytosis. The child 
was born at full-term, spontaneous delivery, and 
was well until three months of age when his mother 


Fig. 4 (Kinosian). X-ray view of lytic 
lesion in the parietal bone. 
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Fig. 5 (Kinosian). Photomicrograph of bone biopsy 
of left femur, showing infiltration with histiocytes. 


Fig. 6 (Kinosian). X-ray view of left arm taken 
after admission to The New York Hospital, show- 


ing clearing of the cystic lesion and 
through the left proximal humerus. 


fracture 
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Fig. 7 (Kinosian). Photomicrograph of the iris, showing infiltration with histiocytes 
and Touton giant cells. 


noticed that he did not move his left arm, which 
she then found to be swollen and tender. 

X-ray films at that time revealed a pathologic 
fracture through a cyst of the left proximal 
humerus (fig. 1). Skeletal survey showed multiple 
areas of bone destruction with periosteal reaction 
along the diaphysis of the long bones and definite 
cortical destruction along the medial borders of the 
proximal metaphysis of each femur and tibia (fig. 
2). Skull films showed a lytic lesion in the frontal 
bone and one in the parietal bone (figs. 3 and 4). 
The tarsal bones showed demineralization. 

Physical examination revealed a mild pharyngi- 
tis; chest was clear to percussion and auscultation ; 
heart showed a normal sinus rhythm without mur- 
murs; and abdomen was soft with neither the liver 
nor the spleen enlarged. 


Laboratory examinations revealed normal urin- 
alysis, hemoglobin of 13 gm. percent, WBC 11,000 
with normal differential, serum calcium of 9.4 mg. 
percent, phosphorus 4.4, alkaline phosphatase, 49.2 
and cholesterol of 212. Bone marrow showed a 
predominance of lymphocytes followed by neutro- 
phils in a ratio of 65/30 percent with five percent 
polychromatic normoblasts. No abnormal reticulum 
or fibrocytic cells were seen. Biopsy of the left 
femur showed histiocytosis with foam cells and 
giant cell formation (fig. 5). 

Eye consultation noted that the child had photo- 
phobia of the right eve with an enlarged steamy 
cornea and bulbar conjunctival injection. A diag- 
nosis of intracameral tumor was made. The eye 
was treated with pilocarpine and Neo-delta-cortef 
drops. The child was placed on Meticorten (20 mg. 


Fig. 8 (Kinosian). High-power photomicrograph of Figure 7. Sudan staining revealed the presence of 
both intracellular and extracellular lipoid material. 
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daily in divided doses) but this was without effect 
upon the eye. During the hospital course he de- 
veloped several upper respiratory infections and a 
staphylococcal furunculosis of the scalp which 
lasted from mid-January to mid-March and finally 
cleared under antibiotic therapy. 

Physical examination at the time of transfer to 
The New York Hospital revealed: temperature 
37°C., pulse 100, respiration 20. The child was a 
well-developed, well-nourished Negro infant. Posi- 
tive physical findings were limited to: skin which 
showed the scars of the furunculosis of the scalp 
and a four-cm. scar over the left thigh. The liver 
was palpable two cm. below the right costal margin 
(considered to be within normal limits). 

Eye examination. Vision: the child blinked to 
bright objects on the right, but not on the left. The 
left eye was photophobic. Motility on the right 
was of full range but the left eye was buphthalmic 
and virtually filled the orbit so that motility could 
not be adequately evaluated. The right cornea was 
clear and was nine mm. in diameter; the left was 
scarred and steamy and the cornea was 14 mm. 
After clearing the cornea with anhydrous glycerine, 
the iris appeared to be greatly thickened and ad- 
herent to the corneal endothelium and the pupil 
could not be identified. 

Tension as measured with the Schigtz tonometer 
showed: R.E., five scale reading with a 5.5-gm. 
weight; L.E., three scale reading with a 10-gm. 
weight. Ophthalmoscopic examination of the right 
eye was normal. 

Laboratory examination revealed a normal uri- 
nalysis. The hemoglobin varied from 11.2 to 13.5 gm. 
percent, WBC was 8,500 to 13,000 and showed a 
relative lymphocytosis, moderate anisocytosis and 
poikilocytosis and slight hypochromia were noted. 
Bone marrow showed a lymphocytosis. BUN was 
7.0 mg. percent and serum cholesterol was 209 mg. 
percent. 

A series of skeletal X-ray films taken on ad- 
mission showed residual periosteal elevation in the 
shafts of each femur and tibia. The upper ex- 
tremities were normal (fig. 6), as were the spine 
and pelvis. Skull films showed an area of radio- 
lucency in the region of the right lambdoidal suture 
which was read as being either a vascular channel 
or an area of bone destruction; the previously de- 
scribed lytic lesions had cleared. 

The child was placed on Diamox (5.0 mg./kg., 
every six hours) but this did not alter his intra- 
ocular pressure. On the seventh hospital day he 
was taken to the operating room where it was in- 


tended to do an iridectomy combined with external 
filtration using cautery to the lips of the sclerotomy 
as described by Scheie.” Under general anesthesia 
a flap of conjunctiva and Tenon’s fascia was pre- 
pared beginning in the upper fornix. A_ scratch 
type of scleral incision was made one mm. posterior 
to the limbus and the edges were cauterized with 
the Hildreth cautery. Since the iris was thickened 
and adherent to the corneal endothelium thus ob- 
literating the anterior chamber, the posterior cham- 
ber was entered and aqueous flowed through the 
incision. The iris did not prolapse, therefore, it had 
to be grasped with a smooth forceps and an iridec- 
tomy was done. The lens was not identified, as it 
was small in comparison with the buphthalmic 
globe. Some of the zonular fibers must have been 
ruptured, however, as vitreous appeared at the 
wound. The conjunctiva and Tenon’s fascia were 
closed with a continuous running suture of 6-0 black 
silk. Postoperatively, the child developed greenish 
material beneath the cornea due to resorbing blood. 
This cleared, the anterior chamber was seen to 
have reformed with a central pupil; his intraocular 
pressure has remained normal, and he no longer 
has photophobia. 

Histologic sections of the iris showed the stroma 
to be infiltrated with histiocytes containing sud- 
anophilic material (figs. 7 and 8), as in the cases 
of nevoxantho-endothelioma as reported by Blank,* 
Maumenee,’ and Newell.* The glaucoma which re- 
sults is secondary to the massive infiltration of the 
iris, ciliary body, and trabeculae, which, presum- 
ably, is the mechanism in this case. 


SUM MARY 

A case of systemic histiocytosis with infil- 
tration of the iris and secondary glaucoma ts 
presented. The ocular involvement is similar 
to that seen with nevoxantho-endothelioma. 
The latter is a benign condition, and the only 
systemic involvement reported has been ocu- 
lar. Both of these conditions have skin xan- 
thoma in common. The occurrence of similar 
intraocular involvement would tend to lend 
support to the view that these conditions may 
actually fall within the same nosologic group. 


323 Washington Street. 
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A STUDY OF THE ACCOMMODATION OF THE PEOPLE OF INDIA* 


WITH FURTHER NOTES ON THE DEVELOPMENT OF PRESBYOPIA AT 
DIFFERENT AGES IN DIFFERENT PEOPLES 


Victor C. Rampso, M.D. 
Ludhiana, Punjab 
AND 
S. P. Sancat, M.Sc. 
Calcutta, India 


In a number of chapters on refraction in 
ophthalmic textbooks, and in several text- 
books on refraction or ophthalmic or gen- 
eral physiology, Donders” and/or Duane’s** 
and, in some instances, Sheard’s® and Jack- 
son's, tables of amplitudes of accommoda- 
tion of persons of mid-European derivation 
are given, The presumption is that all peo- 
ple on earth have the same mean accommo- 
dation amplitudes at different ages and 
reach the age of presbyopia at about the 
same mean age. This is not the case. 

Following a report of the practice of rep- 
resentative oculists in India at the Interna- 
tional Ophthalmic Congress in London, 
1950,° showing that there is an earlier onset 
of presbyopia in India, notes were published 
on the varying ages at which different peo- 
ples develop presbyopia.’ It would appear 
that the Egyptian, the Greek, the Italian, 
and the people closer to the equator develop 
presbyopia earlier, and Scandinavian peo- 
ples later, than mid-European peoples. 


* From the Department of Ophthalmology, Chris- 
tian Medical Colleges at Vellore and Ludhiana, and 
the Christian Hospital, Mungeli, India, and the 
Psychometric Research and Service Unit of the 
Indian Statistical Institute, Calcutta. Mr. S. P. 
Sangal prepared the statistical analyses and graphs 
from the clinical data. 


Stenius® writes: “According to my inves- 
tigations (1) the average age when persons 
with ‘presbyopic troubles’ come to the oph- 
thalmologist for help with their near work 
(reading) is (independently of refraction) 
45.4 years. (2) Emmetropes need help at 48 
years. (3) The average need of a total cor- 
rection for near when persons come to the 
ophthalmologist is +1.00+ 0.06 dptr. 
(4) The average need of +1.00 dptr. addi- 
tion for near sets in at about 48 years.” 

Considering the problem, it appeared that 
near the tropics, also, there is never as much 
accommodation from birth to presbyopic 
age, or having the same accommodation (or 
perhaps even more) at birth, the accommo- 
dation decreases at a more rapid rate. One of 
us (V. C. R.) determined to make sufficient 
accommodation studies of Indian people so 
that tables of accommodation at different 
ages could be prepared. This has been done 
and the results are here presented according 
to Donders and Duane, called in this paper 
“Duane,” with modifications hereunder de- 
scribed. Also sufficient material was collected 
from persons up to the age of 37.5 years of 
age to permit presentation of statistics of 
accommodation obtained by Sheard’s 
method. | 
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The literature gives no details of the 
origin of the persons who were examined by 
Donders and Duane. Knowing the time and 
place of the studies, however, it was con- 
cluded that the persons examined were prob- 
ably of mid-European origin. Sheard in a 
personal communication affirmed that his 
statistics were obtained from persons whose 
origins were in middle Europe. Guidance 
in this six-year investigation was given by 
Edwin F, Tait,® M.D., of Temple University, 
Philadelphia. He asked me to stress that in 
such an investigation no objective method 
is possible. All observations are subjective 
and influenced by conditions which include 
the state at the moment of both the investi- 
gator and of the investigated, and the quality 
of the surroundings, which can never be ex- 
actly the same again. The same investigator, 
testing the same person at another time and 
circumstance, would arrive at a figure which 
may or may not be the same as that previ- 
ously obtained. However, though the figures 
taken by somewhat different methods are 
studied side by side, the comparisons do 
bring out indisputable facts that are worthy 
of acceptance and of application in clinical 
practice. Dr. Tait called attention to the 
fact that Duane measured accommodations 
for his study, not from the eye itself, but 
from its anterior focus (14 mm. in front of 
the cornea) ; while the measurements herein 
presented* were taken, as recommended by 
Tait, from the limbus. Duane’s study would 
give, particularly in the younger ages, ac- 
commodation figures that would be higher. 

*Fincham,” of the Institute of Ophthalmology, 
London, Cooper,” Editor of the Journal of All 
India Ophthalmological Society, Bombay, and 
others, gave advice. Always the advice was care- 
fully considered. Final decision had to be made by 
me and the responsibility for the decisions is mine 
only. Dr. C. Deen, in Mungeli, and Dr. Roy Ebe- 
nezer, in Vellore, helped to make the research possi- 
ble by shouldering extra duty in their clinics while 
[ was out getting the statistics. I am grateful to 
all these associates in the work. The friendliness, 
good humor, and co-operation of many hundreds 
of people in bazaars, court houses, schools, village 
and town roads have made the collection of data a 
pleasant and enriching experience. (V. C. R.) 


It is to encourage further research that 
more details have been given in this paper 
than would ordinarily be necessary just for 
the presentation of the findings. This pres- 
entation should stimulate the study of ac- 
commodations of other groups. 

The relative accommodative amplitudes 
are presented up to the age of 60 years. 
Approximately 100 eyes were examined in 
each group from 10 years up to and includ- 
ing the age of 37.5. After this, the numbers 
of observations from which the statistics are 
drawn are less as the variations were less 
marked in the higher age groups. 

Age groups were chosen as given in Don- 
ders’ and Duane’s determinations, that is, 10, 
15, 20, 25, 30, 35, 40, 45, 50, 55, 60 years of 
age, with this difference: As the numbers 
of those whose accommodation was deter- 
mined increased, it became clear that the 
change which took place in the accommoda- 
tion from age group to age group was too 
great, and that supplementary intermediary 
age groups should be added. This was done 
by adding the group of 27.5, 32.5, 37.5, 42.5, 
and 47.5. 

The convention was accepted that accom- 
modation findings for the eyes of any per- 
son would be used if his age was within six 
months of the age set for any group. The 
age of “30” years means that the person 
was aged between 29.5 and 30.5 years. The 
age of “37.5” means that the person was 
between 37 and 38 years, and so on. All 
others were rejected. There being little 
change in the mean of the accommodation 
amplitude after 42.5 years, a slightly wider 
range of time was allowed for each age 
group above this. 

It was decided to have a cross section of 
the people of the cities and of the villages. 
While dealing with students and their teach- 
ers and other educated people, the age rec- 
ords and the personal statements were our 
assurance of accuracy in this respect. In the 
villages, however, many knew their ages 
only approximately. At times there would be 
15 or 20 people around the investigator, 
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none of whom knew their ages accurately. 
Some would say—‘I was born the year of 
the flood in the local river” or “the year that 
Ghandji visited my village.” 

Though some misrepresented their ages 
in an attempt to get their test made along 
with others, each individual was evaluated 
as correctly as possible in order to be satis- 
fied that the person was within the group 
into which the notation of the amount of his 
accommodation was to be placed. Hundreds 
who were doubtful about their ages, or about 
whose ages there was any doubt, were ex- 
cluded. 

At the beginning of the study, it was 
thought that the accommodation of both 
males and females might be taken for these 
statistics. This was not possible, but suffi- 
cient females at the presbyopic age were 
tested to suggest that the difference in ac- 
commodation between males and females 
might compare with the statement of Chara- 
mis® that, in Greece, women develop pres- 
byopia one year before men. It may be that 
the arms of women are sufficiently shorter 
than their male counterparts to cause them 
to come for a reading addition sooner than 
men come for theirs. It need not necessarily 
mean that they have any difference in their 
accommodations. 

In every person tested, distance vision of 
each eye was taken separately, found to be 
6/6 or 6/5 nearly always without correction, 
but a few had vision corrected to this acuity 
with glasses. Some refractions were done on 
the spot. In nearly all of those under the 
age of 40 years +1.25D. sph. was added 
and found to blur the distance vision. This 
presumably ruled out some persons with 
definite hypermetropia. 

All the tests here reported were on In- 
dians residing in India; no person of other 
countries or of mixed East and West descent 
was included. All appeared well except for 
one man who had been ill with fever and 
was convalescent but whose accommodation 
was well within the average of others who 
were well and strong. All walks of life are 


represented—students, teachers, blacksmiths, 
mechanics, farmers, officials, police, laborers, 
doctors, nurses, the retired, just anybody as 
they came along and for whom their ages 
could be established for inclusion in our sta- 
tistics. 

Their origins were from the north and 
from the south, from the east and from the 
west, but most were residents of the Vellore 
and Mungeli areas. 

It is probable that if separate graphs were 
prepared for different sections of a subcon- 
tinent such as India, they would show minor 
differences. 

Certain adjustments had to be made in 
the instructions given by Dr. Tait. For in- 
stance, Dr. Tait sent cards with the letters 
EFT printed on them for use in determining 
the near-point. It was found that the use of 
letters in either English, or Hindi, or Tamil, 
or Telegu distracted from the purpose of 
our investigation. For convenience and uni- 
formity “+” mark was adopted, each line 
of which was approximately 4.0-mm. long 
and 0.25-mm. wide. This mark was made with 
a pen with black or blue ink on white paper. 
It gives satisfactory fixation, is available any- 
where and is hereafter referred to as “the 
object.” 

At first we tried to get the near-point by 
the standard Duane method, gradually bring- 
ing the object closer and closer to the eye 
until it reached the position where the fixa- 
tion object did not stand out so clearly. The 
distance of the object from the patient’s 
limbus was then measured as accurately as 
possible and calculated in diopters. This was 
called the “clear-to-blur” method. 

It was soon found that the patient often 
had so much difficulty in the determination 
of what Tait calls “Duane’s near-point blur” 
that the patient, and the doctor, were led into 
uncertainty. To explain to an illiterate per- 
son, who was straining every faculty to co- 
operate with the examination, just at what 
place the object “does not stand out so 
clearly” not only took a long time but there 
was, too frequently, doubt in the determina- 
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TABLE 1 
MALES AGED 10 YEARS 


c+1.25 addition Duane (V.C.R.) ‘ 
No. Name O.D. O.S. O.D. OS. O.D. O.S O.D. O 
1 Rathakrishnan* 6/6 6/9 6/12 6/12 11 — 13 - 
2 Punniakotti 6/6 6/6 6/18 6/12 14 14 12.5 - 
51 V. Subramanian 6/6 6/6 6/6 6/6 12.5 10 10 


tion was included. 


tion. Since Costenbader** reported that the 
“out-to-clear” method gave more “consist- 
ent” and accurate results, and Sheard? did 
not follow Duane’s example in accepting the 
first impression of “blur” as the measuring 
point but established the “clear” or distinct 
impression from which he would measure 
the accommodation by his method, the fol- 
lowing, which in this paper will be called the 
“blur to clear” method, was adopted and 
found satisfactory. 

The procedure was explained to each pa- 
tient and repeated to make sure he under- 
stood what he was to do. The patient se- 
lected wore his correction for distance, if 
necessary, and with one eye occluded by an 
obturator in a trial frame, moved the object 
along a half-meter measuring stick so close 
to the unoccluded eye that there was a com- 
plete blur of the object. The object was then 
moved out slowly until the patient saw it 
clearly. The distance of the object from the 
patient’s limbus was then measured and cal- 
culated in dropters. The process was then 
repeated for the second eye. 
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Vision of the left eye was 6/9 and was therefore, excluded from the record; only the right eye accommoda- 


The clear-to-blur method was not changed 
to blur-to-clear without investigating the 
comparative statistical consequences. There- 
fore, 114 determinations of accommodation 
were taken on educated men of different 
ages who showed unhampered ability for 
fine observation and willingness to undergo 
the tests. Fifty-seven of the determinations 
were taken on the same eyes with the blur- 
to-clear method. 

The average of accommodation taken by 
coming from clear-to-blur was only 0.129 
diopter (approximately one-eighth diopter ) 
more than the average of determinations 
taken by blur-to-clear method. We took this 
analysis as sufficient evidence that there is no 
significant difference between these two 
methods. The total accuracy of the findings 
can be depended upon because of the greater 
accuracy with which the average patient com- 
prehended the position of the “clear” object 
in the blur-to-clear method. 

To determine the accommodation of pres- 
byopics a +3.0D. lens was added to the 
unoccluded eye and the measure of the near- 
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point was taken in diopters and the 3.0D. 
was deducted from the total, leaving the ac- 
commodation exerted by the presbyope. 

A sample of the form for taking entries 
of accommodations with the first and last 
two entries at 10 years is given in Table 1. 

Different individuals and even the two 
eyes of the same individual may respond 
with different decreases in vision on the ad- 
dition of the +1.25D. lens. 

We note in the record of Case 51 (table 
1) that the subject did not lose visual acuity 
with the addition of the convex lens. He 
should have been refracted and then had his 
accommodation taken or been excluded from 
the record. 

The determination of the accommodation 
by the method of Sheard® involved the fol- 
lowing procedure: 

The patient fixed nionocularly upon the 
object, which is set up at one-third meter 
from the limbus. If the patient is nonpresby- 
opic or early presbyopic, he will see the 
object clearly. Concave spherical lenses are 
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then introduced, increasing in —0.5D. steps 


until the patient reports that the object has 
blurred and he can no longer see it clearly. 
The concave lens value is now decreased 
until the object is seen clearly. This concave 
value added to the 3.0D. which were neces- 
sary to fix the object in the first place at 
one-third meter represents the accommoda 
tion. For example, if a patient was able to 
see the object clearly with a —2.0D. lens 
(but could not see it clearly with a —2.5D. 
lens), his accommodation would be the 2.0D. 
he used to overcome the concave lens power, 
added to the 3.0D. used to fix the object 
at 33 cm. in the beginning, that is 5.0D. 
Testing of accommodation of presbyopics 
could also have been done with Sheard’s 
method but it was not felt that it was neces- 
sary, so Sheard’s statistics have been omitted 
for the less than three-diopter presbyopes. 


NATURE OF THE DATA 


The measurements of the accommodation 
for the different age groups were taken by 
two methods, Duane’s and Sheard’s. 
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The data were first scrutinized for any 
inconsistencies or omissions. Histograms 
were prepared for each age group separately, 
both for Duane’s and Sheard’s for the 
Indian statistics. Up to 37.5 years of age, 
these have a common base, Graphs 1 to 8. 
Above 37.5 years of age Sheard’s statistics 
were not available so Graphs 9 to 13 include 
only Duane’s. This study was done to get 
an idea of the nature of the distribution and 
to summarize the tables. 

In age group 10 years, the interval was 
taken as one diopter because the range of 
accommodation was very large. In all other 
cases, the interval was taken as 0.5 diopter. 
It was assumed that the value from all the 
eyes falling in a particular class were the 
values of the midpoint in that class. 

The distributions from age group 42.5 
years and over (graphs 10-13) show that the 
number of persons with higher accommoda- 
tions decreases very rapidly and that the ma- 
jority is concentrated in the lower-accommo- 
dation group. 
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LEFT VS. RIGHT EYE 


It is known that, if the accommodation of 
the left eye and of the right eye is measured 
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STUDY OF ACCOMMODATION 


separately, small differences will be ob- 
served. Before an estimate of the average 
accommodation for both eyes can be used, 
it should be determined whether the ob- 
served differences between eyes are real dif- 
ferences or occur simply because of chance 
factors. Tables 2-A and 2-B show the “t”™* 
values and “sign test’’’* data, respectively, 
for the Duane method. 

To substantiate further the conclusion that 
there is no real difference between left and 
right eye accommodation, another test was 
used. From Tables 2-A and 2-B we see that 
there are four significant values out of 14 
groups. It may now be asked: “Are these 
four significant values due to chance?” 
“How many significant values can result just 
by the operation of chance factors ?”’ 
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1000 VICTOR C. RAMBO AND S. P. SANGAL 
TABLE 2A 
‘“‘t" VALUES FOR THE DIFFERENCES BETWEEN THE LEFT AND RIGHT EYE FOR DUANE 
Degrees of 
Age Group Freedom L-R Eye Mean S.D. "er Probability 
(n—1) Difference 
(1) (2) (3) (4) (S) (6) 
10.0 49 0.722 1.946 —2.597* 0.0128 
15.0 49 —0.222 — 0.834 1.850 0.0833 
20.0 49 —0.286 0.713 2.807t 0.0069 
25.0 49 0.026 0.713 0.255 0.9485 
27.5 45 —0.120 0.668 1.205 0.2444 
30.0 45 —0.021 0.415 0.347 0.8511 
32.5 49 —0.131 0.504 1.831 0.0833 
35.0 44 —0.085 0.266 2.061* 0.0428 
37.5 41 0.030 0.457 0.421* 0.8094 
40.0 55 —0 .068 0.243 2.073" 0.0468 


* Indicates significant difference at the five-percent level. If we find a significant value of ‘‘t,"’ we conclude 
that there is a difference between the two means. If it is not significant, we accept the hypothesis that there 


is no difference. 
t Significant difference at the one-percent level. 


This question is answered by the “P’’* 
test, in which the actual probabilities of 
getting the “t’’ values equal to or greater 
than the observed values for each age group 
are combined into a single statistic by the 
following transformation: 


k 
X%y, = — log, Py: 


Where P,i = the probability of getting 
the “t” value greater than or equal to the 
observed value for the in, age group, K = 
number of age groups and Pa; is obtained 
from column 6 in Table 2-A and column 5 
in Table 2-B. We find that X*.. = 11.213 
which is not significant at the one-percent 


TABLE 2B 


SIGN TEST FOR THE DIFFERENCE BETWEEN 
LEFT AND RIGHT EYE* 


level. Thus it can be concluded that these 
significant values have occurred by chance 
alone and there is no real difference be- 
tween the left and the right eye. 

This procedure was repeated for the 
Sheard method, and Table 3 shows the re- 
sults at various age levels. A significant dif- 
ference can be observed for age 27.5 years, 
but once again the P, test yields the value 
of X*16 = 6.149, which is not significant 
at the one-percent level, and the same con- 
clusion can be drawn for Sheard’s as was 
drawn for Duane’s data, namely, that there 
is no real difference between the accommoda- 
tions of the left eyes and right eyes. 


TABLE 3 


“*?"’ VALUES FOR THE DIFFERENCE BETWEEN LEFT 
AND RIGHT EYE FOR SHEARD 


Degree of 


Age Group (+ve) (—ve) 0 Probability Group Freedom é arr eye 
42.5 16 21 18 0.2950 (1) (2) (3) (4) (5) 
45.0 20 22 16 0.4478 
47.5 4 12 7 0.0723 10.0 49 —0.215 1.181 1.274 
50 .0 11 22 15 0.0658 15.0 49 0.090 0.676 0.932 
20.0 49 —0 .087 0.630 0.967 
* For most of the age groups, no real difference ap- 25.0 49 —0.166 0.523 2.219° 
pears to exist between the accommodation of the left 27.5 45 —0.141 0.332 2.852 
and right eye. In age group 20, however, there is a 30.0 45 0.005 0.480 0.076 
significant difference between the left and the right 32.5 49 —-0.079 0.400 1.391 
eye. Age group 10 and 35 also throw some doubt on 35.0 42 —0 .069 0.378 1.188 
37.5 26 —0.071 0.426 0.850 


the equality of accommodation for the left and the 
right eyes for Duane’s. One explanation for age 
group 10 may be that children are not keen observers. 


* and ft See Table 2A. 


STUDY OF ACCOMMODATION 


Since we have now concluded that there 
is no difference between the left and the 
right eye accommodations, a table of mean 
accommodation can be established for the 
Indian group in order to compare it with 
the mid-European group. This was done 
only for the Duane method. 

Since the mean is calculated from a 
sample only, it is subject to sampling errors. 
We can, however, estimate statistically from 
the result of a single sample a range within 
which we can be 99-percent confident that 
the true mean will lie. The means and their 
confidence limits are shown in Table 4 for 
each age group. 


M1p-EUROPEAN ACCOMMODATION 


The table for mean accommodation for 
the Indian group can now be compared with 
the mid-European group. The near accom- 
modation for both the groups is plotted in 
Graph 

The first striking feature of the graph is 
that the mean accommodation for the Indian 
group is always, except for the 10-year 


TABLE 4 


MEAN ACCOMMODATION FOR EACH AGE GROUP AND 99 
PERCENT CONFIDENCE INTERVAL FOR 
THE MEAN, DUANE METHOD 


Standard Lower l r 
Age Error Limit Mean Limit 
(1) (2) (3) (4) (5) 
10.0 0.368 12.54 13.52 14.51 
15.0 0.208 10.76 11.32 11.87 
20.0 0.253 7.55 8.23 8.91 
25.0 0.245 6.60 7.26 7.92 
27.5 0.214 6.29 6.87 
30.0 0.162 5.25 5.69 6.12 
32.5 0.162 4.50 4.94 5.37 
35.0 0.210 4.08 4.65 5.21 
37.5 0.205 3.00 3.55 4.10 
40.0 0.083 1.01 1.22 1.42 
42.5 0.087 0.83 1.03 1.24 
45.0 0.064 0.60 0.77 0.95 
47.5 0.067 0.42 0.64 0.87 
50.0 0.040 0.50 0.62 0.74 


The values given under “upper” and “‘lower’’ col- 
umns are not to be treated as if they are the 
highest or the lowest observable values of the ac- 
commodation at a particular age. It is possible that 
the true mean lies outside these limits, but it is 
highly improbable. 


— 


group, lower than the mid-European group. 
( The difference for age group 10 years is al- 
most negligible.) It may be that all people 
start with the same accommodation initially. 

The second important feature of the 
graph is that the accommodation of the 
Indian group falls more rapidly than the 
counterpart in the European group. This 
shows the earlier onset of presbyopia in the 
Indian group. 


TABLE 5 


MEAN ACCOMMODATION FOR MID-EUROPEAN AND 
INDIAN GROUPS 


Mean Accommodation Difference between 
Mid-European 


Age Mid- —Indian 
European Accommodations 
(1) (2) (3) (4) 
10.0 13.4 13.52 —0.12 
15.0 12.3 11.32 0.98 
20.0 11.1 8.23 2.87 
25.0 9.9 7.26 2.64 
27.5 9.5 6.29 3.21 
30.0 8.7 5.69 3.01 
32.5 8.1 4.94 3.16 
35.0 7.3 4.65 2.65 
37.5 3.55 
40.0 5.8 1.22 4.63 
42.5 5.0 1.03 3.98 
45.0 3.6 0.77 2.91 
47.5 — 0.64 
50.0 1.9 0.62 1.37 
52.5 1.6 0.78 0.82 
55.0 1.3 0.59 0.71 
57.5 2 0.68 0.62 
60.0 1.2 0.68 0.52 


Note: Dashes indicate that these values are not 
available. The figures for age group 55 and 60 are not 
reliable due to the lack of sufficient observations. It 


was much more difficult to find persons with 6/6 vi- 
sion in 55 and 60 year age groups than in the lesser 
age groups. However, examination of the graph sug- 
gests that the figures will not change appreciably. 
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TABLE 6 
SHOWING THE PERCENTAGE OF EYES HAVING ACCOMMODATIONS ABOVE AND BELOW THE MEAN 
Duane Sheard 
Age Groups Number of Eyes ©) above “> below ©), above “> below 
the mean the mean the mean the mean 

10.0 100 39.9 60.1 31.9 68.1 
15.0 100 40.8 59.2 48.9 51.1 
20.0 100 46.4 53.6 45.9 54.1 
25.0 100 49.0 51.0 47.6 52.4 
27.5 92 49.2 50.8 49.1 50.9 
30.0 92 50.7 49.3 53.9 47.1 
32.5 100 51.0 49.0 48.2 51.8 
35.0 90 50.4 49.6 43.8 56.2 
37.5 84 55.7 44.3 43.8 56.2 
40.0 112 47.9 52.1 

42.5 110 59.6 40.4 

45.0 118 43.2 56.8 

47.5 46 44.4 56.6 

50.0 96 42.9 57.1 


The marked feature is that there are two 
sharp falls in the graph for the Indian 
group: (1) 11.3D. to 8.2D. from 15 years 
to 20 years of age; (2) 3.5D. to 1.2D. from 
37.5 years to 40 years of age. 

This seemingly more rapid fall of accom- 
modation at the beginning of the presbyopic 
age is not as acute as the graph seems to 
show. On or about the entrance into the 
presbyopic stage both the method for pres- 
byopics and the method for nonpresbyopics 
can be used for determining the relative 
amplitude of accommodation. If the accom- 
modation of a person is measured by both 
of these methods it is always found that the 
method used for presbyopes (addition of a 
plus-three lens and then the deduction of 
these three diopters in calculating the ac- 
commodation) always gives a somewhat 


TABLE 7 
PERCENTAGE OF EYES WITH ACCOMMODATION 


lesser figure. As decreasing accommodation 
demands the change of method so that soon 
all accommodations must be taken by the 
method for presbyopics; results using this 
method, giving a lesser figure, will show an 
initial rapid fall. And it may be that it gives 
a less than actual measure of accommodation 
in the graphs. One wonders how the graph 
for mid-Europeans (Duane) could have 
been made with so little of this more rapid 
fall as the patients went into the presbyopic 
age, when less than 3.0D. of accommodation 
had to be measured. 

From age group 45 years and over, the 
Indian line is almost horizontal. From age 
group 55 years the mid-European line is also 
almost horizontal. This shows that the ac- 


TABLE 8 


‘“*t’’ VALUES OF THE DIFFERENCE BETWEEN SHEARD 
AND DUANE MEAN ACCOMMODATION 


Age Degrees of 


THREE DIOPTERS AND BELOW Group Freedom S.D. = 

Age Duane Sheard (1) (2) (3) (4) (5) 
Below 30 0.00 0.00 10.0 49 3.711 6.796 3.822t 
30.0 3.12 2.08 15.0 49 1.722 0.860 13.878T 
2.88 1.92 25.0 49 1.365 2.953 3.235 
35.0 6.12 7.61 27.5 45 1.490 2.624 2.8098 
37.5 22.73 10.34 30.0 45 0.793 1.846 2.8827 
40.0 96.19 — 32.5 49 0.663 1.917 2.421* 
42.5 99 .00 -— 35.0 42 0.863 1.687 3.316t 
45 and above 100% — 37.5 26 0.584 1.268 2.349 


Note: Dashes indicate unavailability of data. 


* and See Table 2A. 


STUDY OF ACCOMMODATION 


commodation remains almost constant after a 
certain minimum is reached. 

This minimum is practically the same in 
both groups and clinically can be considered 
the same. It is generally agreed that when 
a person has an accommodative amplitude 
of only 4.0D. he enters the presbyopic age, 
and when he has an accommodation of only 
3.0D., he is definitely in the presbyopic age. 
Taking the latter as the criterion, it is seen 
from the graph that the presbyopic age for 
the Indian group starts at about 38 years, 
while it starts at a little over 46 years in 
the mid-European group. 

Table 5 shows the magnitude of difference 
between mid-European and Indian mean ac- 
commodation. The maximum difference is 
at the age of 40 years. As the groups ad- 
vance in age, the difference narrows down. 
This indicates that accommodation in the 
older age groups attains a minimum which 
varies little from country to country. 


INTERPRETATION OF AVERAGE ACCOM MODA- 
TION 


Graphs | to 8 show accommodations taken 
by Duane’s and Sheard’s methods for each 
age group. A central dotted line coincides 
with the mean of the distribution. The 
shaded portion gives the number of people 
that have accommodations above the mean. 

From Graph 8 and Table 6 it is seen that 
for age group 37.5, which is almost the mean 
presbyopic age (this being 38 years) 44 per- 
cent of eyes are entering presbyopia, 
whereas 56 percent are not. Thus the presby- 
opic age does not mean that a person falling 
in that age group needs correction for pres- 
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byopia, and vice versa. 

The foregoing inference is further sup- 
ported by Table 7 which gives the percentage 
of eyes having accommodation of 3.0D. or 
less for each age group. From this table we 
see that there are eyes which may need cor- 
rection for presbyopia as early as 30 years of 
age. Another important feature that emerges 
from this table is the big increase in presby- 
opia between the ages of 35 and 40 years. 

It thus becomes clear that an individual is 
to be treated as an individual and his needs 
are his own specific needs, and the individual 
is not to be given correction for presbyopia 
merely because he is in the presbyopic age 
of his country, and vice versa. 


DUANE vs. SHEARD 
Since both Duane’s and Sheard’s methods 


were used in measuring accommodation, it 
may be asked: “Do the two methods measure 
the same thing?” or “Are the observed dif- 
ferences between the two methods consistent 
with the hypothesis that both methods meas- 
ure the same thing?” This, again, can be an- 
swered by the “t” test technique. Table 8 
gives the “‘t’”’ values for the difference be- 
tween Sheard’s and Duane’s mean accommo- 
dations. For every age group the difference 
is significant at the 0.05 level. The only valid 
conclusion, therefore, is that the two meth- 
ods measure different things relating to ac- 
commodation. 

Since the observations for both the Duane 
and Sheard determinations were made on the 
same individuals, and if the methods meas- 
ure the same things, then the average accom- 


| 
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modation should be the same. However, 
from Table 8 it is clear that this is not true. 
The stimulation for accommodation in the 
different methods is different and the re- 
sponses are different, the Sheard in each in- 
stance being less than the Duane. 

Amplitude of accommodation is not a 
fixed value but is relative to the method used 
to determine it. Five different methods will 
give five different results in the same indi- 
vidual (in the prepresbyopic and early pres- 
byopic ages). Moreover, Graph 15 demon- 
strates that in all cases, except those in age 
group 37.5 years, the mean Duane accom- 
modation is higher than the Sheard for the 
Indian group. Graph 16 shows this also true 
for the mid-European group except that the 
mean 1s higher for all ages. 


CONCLUSION 


Method and statistics of an accommoda- 
tion survey and an average accommodation 
table for East Indian males are presented. 

The accommodation of Indians, practically 
the same as for mid-Europeans at the age of 
10 years, falls more rapidly, and the pres- 
byopic age is reached about eight years 


sooner than mid-European graphs indicate. 
Donders’, Duane’s, or Sheard’s statistics and 
graphs of accommodations are not valid for 
Indians and probably are not valid for large 
portions of the human race. 

All peoples do not have the same average 
accommodation at given ages. No longer 
should one speak of the “presbyopic age” ; 
rather, “presbyopic ages.”’ 

After the early thirties, every refraction 
patient should have accommodation taken. 
Special attention might be given to migrants 
from other countries, but whether migrant or 
not each individual should have accommoda- 
tion taken as the presbyopic ages are ap- 
proached or entered. After a native of India 
reaches the age of 45 years this is not so im- 
portant and full addition for close work or 
reading can usually be given. The two meth- 
ods of measuring accommodation ( Duane’s 
and Sheard’s) give different results. These 
methods should be further investigated to 
find which one is the more correct. At pres- 
ent it is sufficient to take the accommodation 
by the blur-to-clear method described in this 
paper, using the universally available inked 
cross or plus mark as the object of fixation. 
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RETINAL HEMORRHAGES IN THE NEWBORN* 


ConrapD L. Gites, M.D. 
Ann Arbor, Michigan 


The appearance of hemorrhages in the 
retina of the newborn infant has been a well- 
documented observation for over 100 years. 
Authorities still speculate, however, as to the 
exact etiology and incidence of these hemor- 
rhages. 

The purpose of this paper is to present the 
ophthalmoscopic findings in a series of 100 
newborn infants all of whom were examined 
within one hour after birth. Careful analysis 
of these cases has suggested that a factor 
heretofore unmentioned—the sudden release 
of intracranial pressure—may actually play 
an extremely important etiologic role. 


HISTORICAL BACKGROUND 


Jaeger,’ in 1861, is generally credited as 
the first clinician to report retinal hemor- 
rhages in the newborn. Many authors since 
have studied the fundi of newborn infants 
in an attempt to determine the incidence, eti- 
ology, and significance of the hemorrhages. 

The figures given for the incidence of 
these hemorrhages range from 2.6 percent? 
to 59 percent. Koenigstein,* in 1884 found 
29 cases of retinal hemorrhages in a series of 
281 newborns (10 percent), Howland® three 
percent of 400 in 1926, Edgerton® 41 percent 
of 458 in 1933, Falls and Jurow’ 32.6 per- 
cent of 432 in 1946, Chace* 2.6 percent of 
839 in 1950 and in the most recently reported 
series M. Luther Kauffman* found hemor- 
rhages in 18.2 percent of 7,727 infants exam- 
ined. 

The variety of percentages given for the 
incidence of retinal hemorrhages is rivaled 
only by the number of theories suggested to 
explain their presence. 

Koenigstein* felt that the hemorrhages oc- 


*From the Department of Ophthalmology, The 
University of Michigan Medical School. Read in 
part before the residents’ meeting of the Detroit 
Ophthalmological Society, January 29, 1960. 


curred during the first act of respiration and 
that pressure exerted on the infant at birth 
was not a factor in their production. 
Schleich® stated that increased pressure 
within the cavernous sinus with subsequent 
congestion of the ophthalmic veins and in- 
creased venous pressure coupled with the 
fragility of the newborns’ blood vessels 
caused the hemorrhages. Paul'® was of the 
opinion that the congestion was secondary 
to loops of cord around the neck, and that 
this was the factor responsible for the hem- 
orrhages. Subsequent investigations by 
others*'*:** did not confirm this impression. 
Wolff" implicated asphyxia while Ehren- 
fest’? felt that a hemorrhagic diathesis was 
present in those infants manifesting retinal 
hemorrhages at birth. 

Most of the recent investigators®***"* 
suggest that the hemorrhages are a result of 
obstetric trauma and the not uncomplicated 
passage of the infant through the birth canal, 
but fail to pinpoint a definite mechanism for 
their production. 

The significance of retinal hemorrhages 
remains indefinite. Early writers® **** on the 
subject felt that these hemorrhages were 
often associated with intracerebral damage 
and therefore were alarmed at their presence. 
It is now, however, generally agreed that the 
hemorrhages probably have little relationship 
to either cerebral damage or later ophthal- 
mologic disease.* ** *% 7° 


METHOD OF STUDY 


This report deals with a series of 100 full- 
term newborn infants delivered in Beyer 
Memorial Hospital (Ypsilanti, Michigan) 
between March 8 and April 29, 1958. I was 
present at each delivery as either first assist- 
ant or attending physician. 

Each infant was examined ophthalmoscop- 
ically, as well as externally, within one hour 
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TABLE 1 


RELATIONSHIP OF HEMORRHAGES IN THE NEWBORN TO PARITY OF THE MOTHER 


Number of primipara infants......... 

Number of multipara infants.................... 78 
Percentage of retinal hemorrhages in primipara infants... . . 45% 
Percentage of retinal hemorrhages in multipara infants... . .. 


after birth using the technique described in 
an earlier report.*’ Briefly presented this 
method of examination involved instillation 
of solutions of one-percent Cyclogel and 10- 
percent neosynephrine 15 minutes apart, 
mummification of the child and restraint of 
the infant’s head by a nurses’ aide. 

All of the infants were examined at ap- 
proximately 24-hour intervals. Those infants 
with positive funduscopic findings were fol- 
lowed until the disappearance of the retinal 
hemorrhages (or until the time of discharge ) 
and those with negative findings were fol- 
lowed for 48 hours. 

The parity of the mothers, premedications 
used, duration of labor, anesthetics em- 
ployed, method and control of delivery, 
weight of infant, and degree of cyanosis and 
the findings of the ophthalmologic examina- 
tion were all carefully recorded. 


DATA 
1. INCIDENCE OF RETINAL HEMORRHAGES 


Of the 100 infants examined 40 percent 
exhibited retinal hemorrhages. Most of these 
hemorrhages were located in the disc-macula 
area and could be placed in three categories. 

The most frequently seen type of retinal 
hemorrhage was flame-shaped and located 
above and below the optic disc. These varied 


in number from one or two small areas to 
massive retinal hemorrhages but usually 
were resorbed quite quickly, often within 24 
to 48 hours after their appearance, : 

A less common finding were grossly round 
hemorrhages, seen near the disc, usually 
larger than the flame-shaped hemorrhages, 
being one to two disc diameters in size and 
fewer in number. This type of retinal hemor-_ 
rhage remained the longest, some being seen 
seven to 10 days following birth. 

The rarest of the three types was a thin 
sheetlike hemorrhage extending radially 
from the disc to the periphery. This type 
tended to disappear in three to six days. 


2. INFLUENCE OF PARITY 


There were 22 primipara and 78 multipara 
mothers in the series (table 1). Ten of the 
babies born to primipara mothers, represent- 
ing 45 percent of the group, manifested ret- 
inal hemorrhages while 30 of the 78 children 
born to multipara mothers or 38 percent ex- 
hibited the hemorrhages. 


3. FORCEPS VS. SPONTANEOUS DELIVERY 


Fifty-three percent of the cases were de- 
livered with the aid of forceps. In most cases 
outlet or low forceps were used but mid for- 
ceps were used in one case, multiple forceps 


TABLE 2 


A. SPONTANEOUS DELIVERIES 


RELATIONSHIP OF METHOD OF DELIVERY TO HEMORRHAGES 


Number and percentage of spontaneous deliveries... . . 47 
Number of infants with hemorrhages................ 16 
Percentage of infants with hemorrhages.............. 34% 


B. FORCEPS DELIVERIES 


Number and percentage of forcep deliveries.......... 53 
Percentage of infants with hemorrhages.............. 45% 
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TABLE 3 
METHOD OF DELIVERY AS RELATED TO PARITY AND THE APPEARANCE OF RETINAL HEMORRHAGES 


A. MOTHERS 


Number delivered spontaneously............... 
Number in this group with retinal hemorrhages. 
Percentage of hemorrhages in this group. | 90% 
Number delivered with forceps... . 
Number in this group with retinal hemorrhages. 
Percentage of hemorrhages in this group........ ie 8% 
B. MULTIPARA MOTHERS 
Number delivered spontaneously................... 37 
Number in this group with retinal hemorrhages 7 
Percentage of hemorrhages in this group........ : 29% 
Number delivered with forceps. . & 
Number in this group with retinal hemorrhages. 
Percentage of hemorrhages in this group. Mee 57% 


applications in eight cases and oblique appli- 
cation of the forceps occurred in two cases. 
Twenty-four out of the 53 cases or 45 per- 
cent demonstrated retinal hemorrhages. 

In the group of infants delivered spon- 
taneously 16 (of 47) or 34 percent exhibited 
the hemorrhages (table 2). 

Ninety percent of the 10 infants of prima- 
para who were delivered spontaneously ex- 
hibited hemorrhages, while retinal hemor- 
rhages were seen in only one out of the 
12 (eight percent) of the infants in the pri- 
mipara group in whom forceps were used 
(table 3). 

The reverse of the above situation was 
noted in the multiparous group where appli- 
cation of forceps resulted in a higher per- 
centage of hemorrhages (23 out of 41 or 56 
percent) than in the group delivered spon- 


taneously (seven out of 37 cases or 29 per- 
cent ). 


4.WEIGHT OF INFANT AND METHOD OF DE- 
LIVERY 


Table 4 lists the average and median 
weights in the groups with and without hem- 
orrhages and those delivered with and with- 
out forceps. The differences are insignificant 
and need not be further commented upon. 


5. DURATION OF LABOR 


The mean duration of the first and second 
stages of labor (that is, from the onset of 
rhythmic uterine contractions until the de- 
livery of the child) in those infants delivered 
by means of low forceps and exhibiting no 
retinal hemorrhages was seven hours and 15 
minutes and in those presenting retinal hem- 


TABLE 4 
WEIGHT OF INFANT, METHOD OF DELIVERY AND PRESENCE OF HEMORRHAGES 


A. S DELIVERIES 


Number of infants without retinal hemorrhages. . . edeens..: 
Average weight of infants in this group. . ) 7 Ib. 3 oz. 
Median weight of infants in this group......... 7 6 Ib. 14 oz 
Number of infants with retinal hemorrhages... .. 16 
Average weight of infants in this group. 7 Ib. 3 oz. 
Median weight of infants in this group.................. 6 Ib. 10 oz. 
B. FORCEPS DELIVERIES 
Number of infants without retinal hemorrhages... . 
Average weight of infants in this group. . | 7 Ib. 5 oz. 
Median weight of infants in this group. . . . 7 Ib. 4 oz. 
Number of infants with retinal hemorrhages. . 24 
Average weight of infants in this group................... 7 Ib. 10 oz. 
Median weight of infants in this group. . . 8 ib. 4 oz. 
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TABLE 5 
EVALUATION OF DELIVERY 


orrhages six hours and 45 minutes. Those 
deliveries that were spontaneous and exam- 
ination revealed no retinal pathology had a 
mean duration of labor of three hours and 
45 minutes while those mothers of babies in 
the group who manifested retinal hemor- 
rhages had a mean labor time of five hours. 


6. EVALUATION OF DELIVERY TECHNIQUE 


It is obvious that the degree of trauma in- 
flicted on the infant varies with the skill of 
the operator as well as the conduct of labor. 
I was present at all deliveries so that a gross 
evaluation of the control of the delivery of 
the head as well as the presence of multiple 
or oblique forceps applications could be 
made. No record is generally made of the 
above aspects of the circumstances surround- 
ing the delivery and consequently these have 
never been documented in their relationship 
with retinal hemorrhages in the newborn. 
The findings are charted in Table 5. 

Poor control of the head in 10 cases was 
associated with retinal hemorrhages in seven 
or 70 percent of the group. Multiple forceps 
application occurred in eight cases, 38 per- 
cent manifesting hemorrhages ; oblique for- 


TABLE 6 
ANESTHETIC AGENTS EMPLOYED 


Cases with 


No. Hemorrhages Percent 

: Poor head control (spontaneous delivery)... .. 10 7 70 
Rotation of head with forceps............... 7 3 43 
Oblique forceps applications................. 2 | 50 
Multiple forceps applications................ 8 3 38 


ceps placement in two cases, 50 percent show- 
ing retinal hemorrhages and forceps rotation 
of the head in seven cases, 43 percent of 
those infants exhibiting the retinal hemor- 
rhages. 


7. ANESTHETIC AGENTS EMPLOYED 


Table 6 lists the anesthetic agents em- 
ployed during the delivery, the number of 
cases in which each agent was used and the 
percentage of infants in each group who ex- 
hibited retinal hemorrhages. 

The major agents utilized were saddle- 
block analgesia and a nitrous oxide-oxygen 
combination. Forty-two percent of those in- 
fants delivered with the aid of saddle block 
analgesia and 33 percent of those delivered 
under nitrous oxide-oxygen anesthesia mani- 
fested retinal hemorrhages. 


8. CYANOSIS OF THE NEWBORN 


In this series infants were considered to 
have an abnormal degree of cyanosis if they 
remained cyanotic greater than 15 seconds 
after delivery. Nineteen out of the 40 infants 
with hemorrhages and 18 out of the 60 with- 
out hemorrhages required greater than 15 
seconds for the disappearance of cyanosis. 
Eight infants required greater than three 
minutes to become “pink,” five of this group 
demonstrating retinal hemorrhages while 
three manifested no retinal pathology. 


Retinal 
Cases 
Hemorrhages 
(percent) COMMENT 
42 One of the more interesting aspects of the 
Nitrous problem of retinal hemorrhages in the new- 
3 66 born is the great discrepancy between the 
Trilene, self-administered . 2 50 different reports concerning its incidence. 


Several authors™:** have attempted to ex- 
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plain the variations but none have statisti- 
cally demonstrated the reason for the dispar- 
ity. Differences in prenatal care, the use of 
vitamin K, and the method and time of the 
infant examination have all been suggested 
as possible factors explaining the varied per- 
centages reported. 

During the period of observation the level 
of obstetrics practiced and the prenatal care 
afforded the patients appeared to be more 
than adequate. It is, furthermore, unlikely 
that the percentage of hemorrhages in any 
series originating from a general hospital (as 
most recent series do) would vary to any 
large extent as a result of these factors. 

Falls and Jurow,’ in 1946, concluded that 
vitamin-K therapy administered to the moth- 
ers prenatally resulted in no lowering of the 
incidence of retinal hemorrhages in the new- 
born infant. 

Assuming equal competence in the use of 
the direct ophthalmoscope the only factor 
(out of those factors previously enumerated ) 
remaining as an explanation for the different 
percentages of hemorrhages in the newborn 
is the time of the examination of the infant 
after birth. In many of the published reports 
the time of examination is listed as “shortly 
after birth.” Others state that the infants 
were seen within 24 or 48 hours while several 
groups used examination within three or 
four days as criteria for inclusion of an in- 
fant into their series. 

It has been stated by many observers that 
several of the hemorrhages resorb within 24 
hours, many by 48 hours and practically all 
within a week. The time of disappearance of 
hemorrhages in those infants examined in 
this series is listed in Table 7. As mentioned 
previously, all of the infants in this series 
were examined within one hour after birth. 
If, however, examination was delayed until 
24 hours after birth a figure of 36 percent 
instead of the recorded 40 percent would 
have been given as the percentage of retinal 
hemorrhages in the newborn, Examination 
at 48 hours would have revealed a percentage 
of 25 percent and at 72 hours only 20 percent 
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TABLE 7. 


TIME OF EXAMINATION AND PERCENTAGE OF 
HEMORRHAGES RECORDED 


Percentage of Hemor- 


Hours After Birth rhages Found 


40 
24 36 
48 25 
72 20 


of the infants still demonstrated hemor. 
rhages in the retina. 

Although the statistical significance of the 
figures in this series is low, it seems logical 
to assume that the major part of the explana- 
tion for the discrepancies reported in the lit- 
erature is due to the variation in the time of 
the initial examination, 

Most observers feel that obstetric trauma 
is the most probable cause of the retinal hem- 
orrhages in the newborn. It is assumed by 
many that the trauma involved in the delivery 
of a primipara is greater than that in the 
delivery of a multiparous patient and fur- 
ther, that forceps application per se inflicts 
greater trauma to the head of the infant than 
would ordinarily occur in a spontaneous de- 
livery. In this series, however, the differences 
in the percentage of retinal hemorrhages 
found in infants of multipara (38 percent) 
and primipara (45 percent) as well as the 
difference between those infants delivered 
spontaneously (34 percent) and those de- 
livered with the aid of forceps (45 percent) 
is not very striking. 

Because of the small differences in the 
aforementioned groups an additional finding 
bears mention as a possible factor in the pro- 
duction of retinal hemorrhages in the new- 
born. As the head is molded during the in- 
fant’s passage through the birth canal, pres- 
sure is built up within the cranium and intra- 
cranial venous congestion and stasis results. 
This pressure is released with the delivery of 
the infant head over the perineum. The 
change in pressure—or pressure gradient— 
can be large or small depending on the ra- 
pidity or control of the delivery. Thus in a 
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well-controlled, -slow delivery of the head the 
pressure gradient is small and the change 
from the high pressure of the birth canal to 
the low pressure of the perineum is gradual. 
Conversely, in a poorly controlled, precipi- 
tous delivery of the head, the pressure gra- 
dient is high and the cranium experiences a 
dramatic change from a very high to a very 
low pressure environment. 

As a result of this high pressure gradient, 
diapedesis of blood and rupture of blood ves- 
sels may occur, It is therefore not surprising 
to find that out of the 10 infants listed as 
being delivered spontaneously with poor con- 
trol seven demonstrated retinal hemorrhages 
(70 percent). The remaining 37 infants, de- 
livered spontaneously with adequate control 
of the head, presented with hemorrhages in 
nine cases or 24 percent. 

These findings suggest that the degree of 
head control and the rapidity of release of 
the intracranial pressure in the delivery plays 
an important part in determining the pres- 
ence or absence of retinal hemorrhages in the 
newborn infant. 

Asphyxia of the newborn has been impli- 
cated by some authors as a cause of the hem- 
orrhages. This study did not corroborate this 
claim. 

The length of labor, weight of the infant 
and anesthetic agents employed did not ap- 
pear to influence greatly the occurrence of 
retinal hemorrhages in the infants examined 
in this series. 

Neither in this paper nor in the literature 
can one find enough convincing evidence to 
implicate any single specific factor as the 
cause of retinal hemorrhages in the newborn. 


That a single, as yet undetermined agent, 
may exist cannot be denied, but in the light 
of present knowledge one must conclude that 
multiple factors are involved. 


SUMMARY AND CONCLUSIONS 


In an effort to determine the incidence of 
retinal hemorrhages, 100 newborn infants 
were examined no more than one hour after 
birth. These findings and the analysis of pos- 
sible causative factors are reported. 

The following conclusions were reached: 

1. Retinal hemorrhages are a common find- 
ing in the newborn infant, occurring in 40 
percent of the cases examined in this series. 

2. The parity of the mother, weight of the 
infant, duration of labor, anesthetic agents 
employed, and degree of cyanosis at birth 
cannot definitely be implicated as major 
causes of retinal hemorrhages in the new- 
born. 

3. Rapid release of the increased intra- 
cranial venous pressure as a result of poor 
delivery of the head of the infant seems to 
play a significant part in determining the 
presence of retinal hemorrhages in the new- 
born. 

4. The variable time of the first ophthal- 
mologic examination of the infant is the 
probable explanation for the great discrep- 
ancy in the reported incidence of retinal hem- 
orrhages in the newborn, 

University Hospital. 
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THE MOVEMENT OF FLUORESCEIN AND WATER IN THE CORNEA* 


D. M. Maurice, Px.D. 
London, England 


On two occasions recently,’:? use has been 
made of estimates of the rate at which fluo- 
rescein passes across the corneal stroma, Un- 
derlying these methods is the assumption that 
a front face to the advancing dye may be 
sharply demarcated, and that its arrival at the 
opposite surface of the cornea can be timed 
with some precision (though estimates vary 
from about five min, in the first paper to 
one hr. in the second). The purpose of this 
note is to emphasize that these conceptions 
are mistaken and can result in erroneous con- 
clusions being drawn. This has a certain im- 
portance because, in the first paper, it is sug- 
gested that the measurements of the passage 
time of fluorescein under various conditions 
could best be explained if there were a sub- 
stantial flow of water out of the cornea 
across both its limiting surfaces. 


*From the Ophthalmological Research Unit, 
(Medical Research Council), Institute of Ophthal- 
mology. 


MovEMENT OF FLUORESCEIN IN THE STROMA 


There is reason to believe that the move- 
ment of most substances within the stroma 
obeys the simple laws governing diffusion 
in uniform media. The behavior of fluo- 
rescein which enters the cornea can readily be 
calculated on this basis. The simplest case 
to consider is when some of the dye is liber- 
ated momentarily at one surface of the 
stroma and diffuses across to the other ; this 
should correspond approximately to what 
happens when a drop of concentrated solu- 
tion is instilled into the conjunctival sac and 
shortly afterward washed away. Figure | 
shows how the concentration varies across 
the stroma as the fluorescein spreads into it. 
The shape of the curve is that of the simple 
error or Gaussian curve, and is such that the 
concentration is given by:* 


M 


Dt 


Dt 
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Fig. 1 (Maurice). Diffusion of fluorescein across the stroma. The sides of each panel represent the 
two faces of the cornea and the curve represents the distribution of fluorescein at four different times 
after its entry into stroma at left-hand face. Dotted line shows reflected simple diffusion wave; full line, 


actual concentration built up. 


where t is the time after mass M of fluores- 
cein was liberated over each unit area of 
cornea, and x is the distance into the stroma. 
D is the diffusion constant of fluorescein in 
the stroma, a quantity that expresses its rate 
of spreading and is expressed in units of 
cm.?/sec. 

In each successive panel in the figure the 
dye has spread twice as far, corresponding 
to a diffusion time four times as long. The 
times, corresponding to the four stages rep- 
resented, may be thought of as 0.5 min., 
2.0 min., 8.0 min., and 30 min. extremely ap- 
proximately. When the diffusion wave reaches 
a barrier, the epithelium or endothelium, 
across which relatively little of the dye is lost 
in the period under consideration, it is re- 
flected as indicated in panels c and d by the 
broken line. The actual concentration is the 
sum of the incident and reflected waves and is 
shown by the full line. 

The time course of the rise in concentra- 
tion at the endothelial surface can also be 
derived from the formula, and it is shown in 
Figure 2, curve a. Fluorescein will gradually 
leak across the endothelium and build up a 
concentration in the aqueous humor. The 
total quantity which passes across can be ob- 
tained by the integration of curve a, and its 


growth is shown by curve b. Naturally, the 
dye will be lost from the anterior chamber 
by drainage, and the concentration in the 
aqueous humor will drop below that shown 
by curve b as time goes on. 

In similar experiments, fluorescein may be 
brought into continuous contact with one sur- 
face of the cornea; for example, if a solu- 
tion of the dye is injected into the anterior 
chamber. Under these conditions the dye 
will be liberated at a steady rate at one sur- 
face of the stroma. Calling this rate Q per 
unit area, the concentration at a distance x 
within the stroma from this surface will be:* 


t 1/2 1 
20( ) {— e~" —n(1—erf 
D VF 


where 
x 
V4Dt 
how it varies within the cornea is shown by 
curve a, Figure 3. For comparison, curve b 
in this figure shows the variation in con- 
centration that would be found if the same 
total quantity of fluorescein, Qt, was liber- 
ated at the beginning instead of gradually 
throughout the period, t. 
The initial rise in concentration at any 
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point in the stroma, when the fluorescein 
solution is constantly in contact with one sur- 
face of the cornea, is identical in form with 
curve b, Figure 2. 


SIGNIFICANCE OF VISUAL ESTIMATES 


It is evident that the gradual rise in con- 
centration at the advanced edge of the 
spreading dye makes it impossible to define 
a time of arrival at any point or a distance 
travelled in any given time. The same difh- 
culties apply to the appearance time in the 
aqueous humor or tears, as the case may be. 

The apparent values will depend on the 
sensitivity with which fluorescence may be 
detected, and the total amount of dye which 
has entered the cornea, as well as on the 
diffusional properties of the stroma, The 
sensitivity may be limited either by the 
opalescence of the stroma itself, or by the 
intensity and color of the slitlamp light 
and the visual threshold of the observer, to 
mention only some of the possible variables. 
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Fig. 2 (Maurice). (Curve a) Rise in concentra- 
tion at endothelial face of cornea, after fluorescein 
is applied to epithelial face. (Curve b) Rise of con- 
centration in aqueous humor. Ordinate is concen- 
tration in arbitrary units, different for the two 
curves. 
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Fig. 3 (Maurice). Concentration profiles of 
fluorescein within the cornea after (curve a) pass- 
ing continuously across face during time t, (curve 
b) same total quantity entered face at beginning of 
time t. 


The amount of dye entering the cornea de- 
pends on, among other things, the concen- 
tration of the solution and the permeability 
and integrity of the cellular layer to which 
it is applied. 

It is now possible to explain some of the 
observations of Beswick, et al.’ For example, 
they found a more rapid movement outward 
across the stroma when the endothelium was 
damaged. In these circumstances a_ far 
greater quantity of fluorescein will enter the 
stroma than when the endothelium is intact. 
It can be seen from curve b, Figure 2, 
that if 10 times as much enters the stroma, 
for example, the front edge of the diffusion 
wave might be detected at the epithelial sur- 
face in half the time. The more rapid move- 
ment of the dye inward across the stroma 
which was observed when the epithelium was 
damaged will have a similar explanation. 

The apparent* slowing down of the out- 
ward passage of fluorescein under a patch 
of denuded epithelium is less easily ex- 
plained. Partly it could be caused by the 
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Fig. 4 (Maurice). Appearance of fluorescein in 
anterior chamber of a rabbit after its application 
to corneal epithelium. 


swelling of the stroma in this area so that 
both the clear zone in advance of the spread- 
ing dye is broader and the light scattering of 
the tissue itself is greater. In addition, it is 
possible that the first traces of fluorescein ar- 
riving at the anterior surface are washed 
away by tears instead of being reflected by 
the epithelium; the reflected wave doubles 
the concentration in the region of the surface 
and can make a substantial difference to the 


visibility of the dye. . 
OBJECTIVE MEASUREMENTS 


I have made some objective measurements 
of the appearance time of fluorescein in the 
aqueous humor after its application to the 
anterior corneal surface. Some 10-percent 
fluorescein solution was applied to the cor- 
neal periphery of rabbits, either unanesthe- 
tized or under general anesthesia. After 10 
to 20 sec. the surface was flushed with saline. 
A modified version of the fluorophotometer 
of Langham and Wybar* was focused on the 
aqueous humor behind the clear central area 
of the cornea and readings of the fluorescein 


concentration present in the fluid were taken 
at intervals. The results from one eye are 
shown in Figure 4. 

The experimental values in the early stages 
should be comparable with the theoretical 
curve b, Figure 2. This curve has a nearly 
linear portion which, when projected down- 

x? 
ward, cuts the abscissa at a time 0.156 —. 

Experimentally, this time varied between 
nine and 14 min. in five rabbits, with an 
average of 11 min. The average stromal 
thickness x was estimated from measure- 
ments taken of the total corneal thickness’ 
to be 0.36 mm. The value of D thus is about 
3.3 X 10° cm.?/sec. 

The results are consistent among them- 
selves but they must be subject to systematic 
errors introduced by ignoring both the time 
taken for the fluorescein to pass the limiting 
corneal layers and the time taken for it to 
mix with the aqueous humor in the center 
of the anterior chamber. The diffusion rate 
across the stroma will, therefore, be under- 
estimated. 

In other experiments the rate at which 
fluorescein diffuses in the plane of the cornea 
was measured in vivo. A needle prick was 
made centrally in the corneal epithelium, and 
some concentrated fluorescein solution was 
brought into contact with the surface and 
then washed away with saline, This produced 
a local concentration of the dye in the stroma 
from which it spread evenly in all directions. 

If a mass N of dye enters the stroma its 
concentration at a distance r from the needle 
prick after a time t will be given by:* 

N 


Dt 


where K is the permeability of the endothe- 
lium to fluorescein. At any given time the 
distribution of the dye will be in accordance 
with the error curve 


After a few hours each animal was killed 
and a central strip of cornea cut out. This 
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was mounted under oil and the distribution 
of fluorescein along it determined with the 
fluorometer. The results conformed ade- 
quately to the theoretical curve, Figure 5, 
and led to a range of estimates of D of 
0.7 — 1.35 X 10° cm.*/sec. with a mean of 
1.10 10°°, in five experiments. 

The value of the diffusion constant of 
fluorescein in free solution does not appear 
to be readily available in the literature. Some 
measurements were therefore made on diffu- 
sion of the dye into columns of agar gel; 
the agar did not appear to hinder its move- 
ment since identical results were obtained at 
gel concentrations of 2.0 and 0.5 percent. 
The agar was made up in saline buffered to 
pH 7.0 and the tubes were maintained in an 
incubator at 37°C, Four separate measure- 
ments gave values between 5.7 and 6.0 * 10° 
cm.*/sec. for the diffusion constant. 

The movement of fluorescein in the plane 
of the stroma appears to be slowed up a little 
over five times by the tissue. An exact figure 
cannot be given because of the variation in 
the results and the uncertainty of the corneal 
temperature in these experiments. However, 
this figures agrees well with those calculated’ 
for the slowing of the movement of Na** 
—five to six times, and heavy water—five 
times, across the stroma. 

The estimate of the diffusion constant of 
fluorescein across the stroma, derived earlier, 
3.3 * 10° em.*/sec., is 18 times less than its 
value in free solution. There is nothing in the 
structure of the stroma to explain such a 
small value compared to that found for 
movement in the plane of the cornea ; hemo- 
globin has been observed* to move equally in 
the two directions. This value almost cer- 
tainly is in error. Of the two possible causes 
of systematic error mentioned previously, it 
is probable that poor mixing in the anterior 
chamber ts the more significant. This may 
give rise to a gross uncertainty in the esti- 
mate of the appearance time in the anterior 
chamber of fluorescein coming from the pos- 
terior chamber.*** It is best that all conclu- 
sions drawn from experiments in which the 
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Fig. 5 (Maurice). Distribution of fluorescein 
around cornea 4.3 hr. after its introduction into 
stroma at central point. The circles represent meas- 
ured values; they are fitted by a Gaussian curve 
with a standard deviation of 1.9 mm. and cor- 
respond to a diffusion coefficient of 1.15 x 10° 
cm.*/sec. 


appearance time of fluorescein in the anterior 
chamber is measured either subjectively or 
objectively should be regarded with suspi- 
cion. 


WATER MOVEMENT IN THE CORNEA 


Beswick, et al.’ concluded that their ob 
servations on the movement of fluorescein 
in the stroma could be explained if there 
were a movement of water out of it across 
both surfaces. The necessary rate of flow 
they calculated to be about 2.5 mm./hr. 
across the epithelium and 5.0 mm./hr. across 
the endothelium, The surface area of the 
rabbit’s cornea is 2.0 cm.’ so that this sug- 
gestion requires that 1.5 ml. of water must 
leave the cornea every hour across its sur. 
faces. Since the cornea does not shrink, 
water must be entering across the limbus at 
the same rate. The circumference of the 
cornea is 5.0 cm. and its thickness 0.4 mm.., 
and so its circumferential area is 0.2 cm.” 
The rate of flow of water into the stroma at 
the limbus would therefore have to be 75 


mm./hr. 


If this flow of water existed, it should tend 


\ 
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to carry along with it all solutes capable of 
diffusing within the stroma. Gifford® found 
that no central displacement of the stain 
could be detected after fluorescein was intro- 
duced into the stroma through a peripheral 
scratch in the epithelium. I have confirmed 
this observation but it seemed that a less 
rapidly spreading substance would be capable 
of providing a more sensitive test for flow. 
The obstruction offered to the movement of 
proteins in the stroma is not much greater 
than that of fluorescein, yet because of their 
slow rate of spread the position of a localized 
concentration in the cornea can be deter- 
mined over a longer period. 

Accordingly, some concentrated hemoglo- 
bin solution was prepared from the blood of 
a blue-eyed rabbit and a very small volume 
was injected under the corneal epithelium of 
each eye about two mm. from the limbus. 
There was no tissue reaction, and the pro- 
tein spread readily both across the stroma 
and in the plane of the cornea. Photographs 
were taken immediately and after several 
hours and no over-all drift of the colored 
spots was distinguishable; it was estimated 
that any’ such movement would be less than 
0.1 mm./hr. It is unlikely that there can be 
a flow of water much greater than this 


across the limbus. The reasons for doubting 
that there is an appreciable flow of water 
across the corneal endothelium or epithelium 
have been noted previously.” 

Although this experiment seems to deny 
the possibility of a substantial flow of water 
across the corneal surfaces, it should not 
necessarily be interpreted as evidence against 
an excretion of water by the limiting layers 
of the cornea. This active removal of water 
has been suggested as the mechanism by 
which the cornea maintains its normal thick- 
ness.'' If the active excretion of water ex- 
actly balanced the amount which enters the 
stroma as a result of its swelling pressure, 
there would be no change in corneal thickness 
nor yet any appreciable flow of water at the 
limbus. 

SUMMARY 

The movement of fluorescein experimen- 
tally introduced into the cornea and its use 
as an index of the flow of water through 
the stroma are discussed. It is shown that 
subjective and even objective estimates of its 
rate of movement can be in error. Evidence 
is presented against the existence of any ap- 
preciable flow of water within the cornea. 


Judd Street, W.C. 1. 
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The syndrome of nonsyphilitic interstitial 
keratitis associated with vestibuloauditory 
symptoms was described by Cogan’ in 1945. 
Since then, numerous examples of this clini- 
cal entity have been reported. Oliner, et al.,’ 
reviewed the literature up until the time of 
their case report in 1953. Additional cases 
recorded between 1953 and 1957 are referred 
to by Eisenstein and Taubenhaus* in a study 
of three patients with this unusual disorder. 

With each new report it becomes increas- 
ingly apparent that keratitis and deafness are 
only the ocular and aural manifestations of a 
generalized hypersensitivity reaction. Still, 
the present state of our knowledge is such 
that any consideration of the subject must be 
limited to descriptions of individual cases 
with the hope that as information collects we 
may some day define the disease more clearly 
and perhaps develop a successful means of 
treatment, 

It is the purpose of this paper to report 
three clear-cut examples of the syndrome as 
originally described by Cogan and, in addi- 
tion, to record the results of an attempt to 
produce keratitis and deafness in laboratory 
animals. 


REPORT OF CASES 

Case | 

A 25-year-old white man was inducted into the 
Army October 7, 1952. On October 22nd he was 
hospitalized with nausea and vomiting aggravated 
by standing and the complaint of staggering. He 
had had an upper respiratory infection for several 
days prior to the onset of these symptoms. He im- 
proved in the hospital and was discharged to duty 
but on October 30th noticed dizziness and a “stopped 
up” feeling in the head. At this time, hearing loss 


*From the Division of Ophthalmology, Depart- 
ment of Surgery, Medical College of Georgia. Por- 
tions of this study were supported by a grant from 
the Knights Templar Eye Foundation. 


was first noticed along with tinnitus and he was 
readmitted to the hospital on November 10th. A 
staggering gait was noted. Urinalysis, serologic test 
for syphilis, chest X-ray films were negative. On 
November 25th, caloric stimulation with 30 cc. of 
cold water evoked no symptoms or nystagmus 
Hearing was recorded as LCV AL 0/20, AS 0/20 
Eight to 10 large superficial corneal opacities ar- 
ranged in a circular fashion near the limbus were 
noted in each eye. On December 2nd, a lumbar 
puncture revealed no cells in the spinal fluid, sugar 
60 mg. percent, chlorides 670 mg. percent, total 
protein, 44 mg. percent. 

Past history included intermittent episodes ot 
redness of the eyes for nine months prior to induc- 
tion in October, 1952. There had been recurrent 
frontal headaches for the same length of time. The 
patient was a farmer and bulldozer operator. There 
was no history of familial disease. 

Army immunization record was as follows 
Smallpox vaccination October 20th. (There had 
been no prior vaccination to smallpox.) Triple 
typhoid vaccine October 9th, October 20th, and 
November 3rd. Typhus, November 6th. Cholera, 
November 6th, tetanus, October 9th and October 
20th. 

We first saw the patient January 11, 1953. Visual 
acuity was 20/30, O.U. There was marked photo 
phobia and tearing. The conjunctival vessels were 
injected and there were noted numerous large round 
opacities in the superficial stroma of each cornea 
distributed fairly evenly in a circular fashion just 
inside the limbus. There were no cells or flare in 
the anterior chamber of either eye. Central and pe- 
ripheral fields of vision were normal. Conjunctival 
smears showed only rare pus cells and a culture ot 
the conjunctival secretions was negative. Deafness 
was complete. Local and systemic antibiotics, corti- 
sone locally and systemically and beta radiation to 
each cornea all were without effect. 

On March 2, 1953, there was an acute 
tion of the keratoconjunctivitis and for the next 
two months the patient was never free of symp- 
toms. In July, visual acuity was: R.E., 20/60; L.E.. 
20/30. There had been marked progression of the 
corneal opacities especially in the right eye where 
central infiltrates had developed. 

In the next six months there was Little change 
except that vessels were seen to have invaded each 
cornea for a distance of three or four mm. along 
its entire circumference. Central opacities were now 
described as being both superficial and deep. 

On January 15, 1954, the patient suddenly de- 
veloped severe vertigo, nystagmus, tendency to fall 
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forward and numbness of the right side of the 
face and left side of the trunk. Thrombosis of the 
right. posterior inferior cerebellar artery was sus- 
pected. Lumbar puncture revealed normal pressure, 
two cells per high powered field and no increase in 
globulin. An electroencephalogram and skull X-ray 
films were normal. Two weeks later, a grade III, 
low pitched, rather harsh apical systolic murmur 
was heard for the first time. The murmur replaced 
the first heart sound and radiated generally over the 
precordium, into the axilla and posteriorly over the 
left lower chest. Fluoroscopy suggested a slight 
left ventricular hypertrophy. Electrocardiogram 
showed incomplete AV _ block. 

The patient was then transferred to the medical 
service of the hospital. His weight had fallen from 
160 pounds at the time of induction to 140 pounds. 
Temperature was normal or very slightly elevated 
during the day with elevations to around 100°F. at 
night. Heart rate was above 100 even during bed- 
rest and was recorded at times as high as 120 per 
minute. AV block continued with PR interval never 
measuring more than 0.28 sec. The murmur per- 
sisted. Blood pressure was 120/70 mm. Hg in each 
arm reclining. The lungs were clear. There was no 
venous distension or edema. Peripheral pulses were 
normal. The abdomen was normal. Several small 
spider angiomas were present on the dorsum of 
each hand. 

Complete blood count showed only mild anemia. 
Corrected sedimentation rate was 11. Differential 
white blood count was normal. Total eosinophil 
count was 50 per cu. mm. Urinalysis showed a 
trace of albumin and many red blood cells. Serologic 
test for syphilis was negative. LE cell prep, nega- 
tive. Four blood cultures were negative. Bleeding 
time was recorded as 14 minutes, coagulation time, 
five minutes. Prothrombin time was 50 percent. 
Serum C assay was within normal limits. Liver 
function studies were normal. BUN was 12. Total 
protein was 7.2 gm. with a reversal of the AG ratio. 
Paper electrophoresis showed high levels of alpha 
globulin. Serum sodium 145, serum potassium 4.2. 
A 24-hour urine specimen showed urobilinogen 0.92 
Eu/100 cc. and 10.7 Eu/24 hours. 

Biopsies of skin and muscle were normal. An 
excised lymph node showed only reactive hyper- 
plasia. Liver biopsy was reported as showing only 
minimal periportal infiltration of lymphocytes. 
Sternal marrow studies were normal. 

Bacterial and viral cultures of blood and lymph 
nodes showed no growth. Excretory urogram and 
cystogram were within normal limits and barium 
swallow was normal. 

Subsequently, the patient’s general condition im- 
proved and he was discharged from the Army in 
June, 1954. Eighteen months later he reported by 
letter that his eyes were still giving him trouble at 
intervals and that his deafness remained complete. 


CASE 2 
A 22-year-old previously healthy white man en- 


listed in the Army in March, 1951. After basic 
training, he was transferred to Alaska where he 


was hospitalized four times between January and 
May, 1953, with bilateral “acute conjunctivitis.” At 
the time of the last hospitalization, he developed 
severe vertigo, deafness, and tinnitus. Deafness 
developed first in the left ear and within two weeks 
the right ear was involved. The deafness rapidly 
became total. The vertigo disappeared slowly. He 
was returned to the United States where the only 
ocular findings were minute circular superficial 
scars at the level of Bowman's membrane arranged 
along the circumference of each cornea just inside 
the limbus. There was no vascularization of either 
cornea and no iritis. Vision was recorded as 20/20, 
Q.U. There was complete bilateral nerve deafness. 

On April 10, 1954, a mild keratoconjunctivitis 
developed in each eye with photophobia, tearing and 
blurring of vision. Superficial corneal infiltrates 
were now noted in the central area of each cornea 
where none had been before. 

This patient was subjected to the same exten- 
sive examinations listed in Case 1 including biopsies 
of skin, lymph node, muscle and liver. The results 
of all examinations were within normal limits. In- 
flammation of the eyes in this case has not re- 
curred but hearing has not returned. He was last 
heard from in February, 1955. 

CASE 3 

A 24-year-old white man, a native German who 
had enlisted in the American army, was admitted to 
an army general hospital in Germany because of 
acute vertigo, tinnitus, vomiting, nystagmus and 
Staggering gait. He had felt slightly weak for the 
previous seven days and two days before had been 
given “drops” because his eyes hurt. There was a 
dull left temporal headache. General physical ex- 
amination revealed no significant abnormality aside 
from a heart rate of only 50. Routine laboratory 
and X-ray studies were within normal limits. Skull 
X-ray films were normal as was electrocardiogram. 
kar, nose and throat examination showed some 
hearing loss in the upper ranges bilaterally and dead 
labyrinth (no response to maximal stimuli). 

kye examination was not requested for one 
month after admission, At that time there was 
found a mild injection of the deep conjunctival 
vessels at the limbus in each eye. The corneal epi- 
thelium was intact. Arranged peripherally in each 
cornea were diffuse, poorly outlined infiltrates lo- 
cated in the posterior half of the stroma. In addi- 
tion, there was a generalized disturbance of the 
corneal endothelium which gave the entire cornea a 
faint ground-glass appearance but did not interfere 
appreciably with vision which was 20/25 on the 
right and 20/50 on the left. The nystagmus de- 
scribed by the original examiner had disappeared. 
There was no sign of iritis. Ocular rotations, muscle 
balance and NPC were normal. 

Additional history revealed the fact that in the 
previous two or three months he had suffered some 
redness of the eyes and photophobia. Both eyes had 
been affected and each attack lasted only one or two 
days. 

Approximately six weeks after admission to the 
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hospital, the patient could hear his watch tick with 
his right ear for the first time since the onset of the 
symptoms. There was no impairment of hearing in 
the conversational range. His ocular and aural 
symptoms went on to subside completely and he 
was returned to duty. Laboratory workup including 
spinal puncture had been completely negative. 

Two months later the same patient developed 
fever, backache and general malaise and was re- 
admitted to the hospital. Two days earlier he had 
had pain in the right flank which radiated into the 
right lower quadrant of his abdomen. In addition to 
the fever, there was nonproductive cough, chills and 
loose stools. There were no eye complaints. Chest 
X-ray films showed a slight infiltrative process in 
the lower lobe of the right lung. This cleared within 
the next four days. 

During the first 10 days in the hospital, tempera- 
ture rose daily to 102°F. and 103°F. There was 
bilateral axillary and inguinal lymphadenopathy. 
White blood count was 19,000 to 24,000 with 75 to 
80 percent polymorphonuclear leukocytes. Eosino- 
phils accounted for only one to three percent of the 
white blood count. Serologic test for syphilis was 
again negative. There was no improvement on anti- 
biotics and the patient was transferred to the surgi- 
cal service because of the possibility of a subdia- 
phragmatic abscess. He was now running a low 
grade fever. No ova or parasites were found in 
the stools. On abdominal laparotomy, there was 
found an enlargement of the mesenteric lymph nodes 
which were somewhat matted about the root of the 
mesentery and could be palpated along the aorta as 
high as the diaphragm. Along the entire length of 
the small bowel were thickened patches 2.0 by 3.0 
cm. in size located on the antimesenteric surface. 
The spleen was enlarged to twice its normal size. 
Many firm nodules could be palpated over the dome 
of the liver but these could not be seen through the 
liver capsule. A Meckel’s diverticulum was removed 
along with a specimen of one of the thickened 
patches. A lymph node was removed from the 
mesentery and a Silverman needle used to biopsy 
the liver in several places and a wedge removed 
from the liver edge. Appendectomy was also car- 
ried out. 

Portions of the lymph node removed at operation 
were used to inject a guinea pig. Pathologically, 
this same node showed only reactive hyperplasia 
and mild chronic granulomatous inflammation (mi- 
nute granulomas composed of multinucleated giant 
cells and histiocytes). The appendix was not re- 
markable except that there was a conspicuous num- 
ber of eosinophils in the lamina propria. 

Pathologic examination of the biopsy specimens 
of bowel and liver were reported as follows: 

“The lamina propria and submucosa exhibit sev- 
eral poorly defined, fairly large foci of pleomorphic 
cellular infiltrate. This latter often extends down to 
the muscular layer or involves the overlying mucosa 
which is ulcerated in some places (fig. 1). The in- 
filtrate is diffuse without any distinct pattern, or 
forms varying sized granulomata. The predominant 
cell type is a neutrophilic poly. However, eosinophils 


Fig. 1 (Fair and Levi). Ulcerative lesion in 
small bowel, Case 3. 


are rather conspicuous. In addition, numerous 
plasma cells, lymphocytes, fibroblasts and _histio- 
cytes are noted. The latter are often of epithelioid 
nature showing palisade arrangement around cen- 
tral aggregates of acute inflammatory cells. Multi- 
nucleated giant cells are frequent in some areas. The 
subserosal tissues are edematous. The serosa is cov- 
ered by a layer of fibrinous material containing 
numerous polys. 

“Sections from liver show a few granulomata 
composed of unorderly arranged epithelioid cells, 
fibroblasts, histiocytes, lymphocytes and scattered 
eosinophils. Portal triads exhibit a rather prominent 
histiolymphocytic infiltrate (fig. 2). 

“Diagnosis: (1) Ileitis, granulomatous, ulcera- 
tive, etiology undetermined; (2) reactive hyper- 
plasia and mild chronic granulomatous inflamma- 
tion, etiology undetermined, mesenteric lymph node ; 
(3) Hepatitis, chronic, granulomatous, mild, eti- 
ology undetermined.” 

Following operation, a slight postoperative ileus 
developed which required the use of the Miller- 
Abbot tube. On one occasion, intestinal contents 
removed by the tube showed acid fast rods. On the 
basis of this finding and the granulomatous nature 
of the inflammation of the bowel wall removed at 
operation, antituberculous therapy was begun using 
streptomycin and PAS. Low-grade fever continued 
along with anorexia and occasional nausea. After a 
few days, the patient was transferred to the United 
States where his examination and treatment con- 
tinued. 

Upon his arrival in the United States, physical 
examination was essentially normal aside from 
tenderness in the right lower quadrant of the ab- 
domen and in the left para-umbilical area. Serologic 
test for syphilis and routine urinalysis were nega- 
tive. White blood count was 9,650 with a normal 
differential. Hemoglobin was 13 gm. Sedimentation 
rate 33 mm./hr. Hematocrit, 44 percent. Agglutina- 
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Fig. 2 (Fair and Levi). Section of liver, showing 
periportal infiltration of inflammatory cells, Case 3. 


tion studies revealed a typhoid O titer of 1:160, 
H titer, negative. Proteus OX2, OX19 and OXK 
were negative. Five gastric washings were reported 
as negative on culture for acid-fast bacilli. Culture 
of a left axillary lymph node was reported as 
showing no growth. Total protein and AG ratio 
were normal. A follow-up report from the army 
hospital in Germany indicated that guinea pig in- 
oculations done at the time of the original operation 
were negative. 

Routine chest X-ray films were normal, long 
bone survey and X-ray films of the skull were 
negative. X-ray films of the esophagus, stomach, 
and duodenum were normal on two occasions. How- 
ever, segmentation was noted in the small bowel 
which was interpreted as being compatible with 
abnormal motility but no intrinsic lesions were 
seen. Barium enema revealed no essential abnormal- 
ity. Biopsy of the gastrocnemius muscle was nega- 
tive. Liver function studies were normal. 

A lymph node removed at this time was inter- 
preted as showing only hyperplastic lymphadenitis. 
LE cell preparation was negative. Tuberculin skin 
test showed a plus-one reaction to first strength 
PPD. General condition gradually improved. He 
gained weight and subsequently was returned to 
duty. 

Eye examination at this time revealed no evi- 
dence of inflammation of the cornea, past or pres- 
ent. There were no other ocular abnormalities. 


DISCUSSION 


The three cases described follow closely 
the pattern of Cogan’s syndrome established 
by previous reports. The subjects were pre- 
viously healthy young males who suffered 
recurrent attacks of a peculiar type of inter- 
stitial keratitis followed shortly by vestibulo- 
auditory symptoms including bilateral severe 
nerve deafness, In the first and third cases, 
it was obvious that the ocular and aural signs 
and symptoms were part of a systemic dis- 
ease. In Case 1, periarteritis nodosa was sus- 
pected just as it has been in several cases 
reported previously.*-> Involvement of the 
gastrointestinal tract is not uncommon in 
periarteritis nodosa but there was no mention 
of changes in the blood vessels in the descrip- 
tion of the chronic granulomatous inflamma- 
tory process seen in lymph node and bowel 
wall obtained at operation in Case 3. 

An interesting observation which may 
some day shed light on this curious matter 
is a report by Hoekenga® on the develop- 
ment of keratitis and deafness in humans 
following the administration of Whipcide* 
(3 methyl-l-pentyn-3 yl acid phthalate) in 
the treatment of whipworm infestations. 
Ocular signs appeared 12 to 24 hours after 
ingestion of the drug and seemed to be re- 
lated in degree of severity to the dose. 
Nausea and tinnitus were followed by slight 
to moderate deafness. Signs and symptoms 
lasted from one to three weeks. 

Ocular manifestations of toxicity due to 
Whipcide are unknown in small animals 
according to the manufacturer of the drug al- 
though such signs have been noted in chim- 
panzees treated for whipworm with this 
preparation. Because specific imformation 
was lacking in this regard, several varieties 
of small animals were treated with Whipcide 
in this laboratory in an attempt to reproduce 
the keratitis described in humans. The drug 
has been administered to mice and rats by 
the oral and intraperitoneal routes, to rabbits 


* Trademark, Pitman-Moore Company, Indianap- 
olis, Indiana. 
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and cats by mouth and by vein and by mouth 
to one duck, one opossum and one rooster, 
all without effect on the eyes. Treatment of 
Whipcide by incubation with ground human 
liver did not alter its effect in this regard. 
These experiments by no means exhausted 
the possibilities of producing a combination 
of keratitis and deafness in animals using 
this drug. 
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SUMMARY 
Three cases of nonsyphilitic interstitial 
keratitis with vestibuloauditory symptoms 
are reported along with the results of ex- 
periments ajmed at the production of kera- 
titis and deafness in laboratory animals by 
the administration of Whipcide (3 methyl-1- 
pentyn-3 yl acid phthalate). 
Eugene Talmadge Memorial Hospital. 
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THE LEAGUE AGAINST BLINDNESS 


FERNANDO RopriGuez CoNnEyso* 
Havana, Cuba 


At the II Pan-American Congress in 
Montevideo, Uruguay, December, 1945, one 
important development was that each gov- 
ernment adopt some sort of workable sys- 
tem for the prevention of blindness since 
science had already demonstrated that prac- 
tically two thirds of all persons suffering 
from blindness could have been saved their 
misfortune had prophylactic measures been 
employed. 

Dr. Tomas R. Yanes, who presided over 
the Cuban delegation, suggested the creation 
of an official organization for the prevention 
of blindness, together with a program for 
assistance to and protection of the blind, to 
be carried out through the Ministry of 
Health and Social Assistance. When he was 


*Member of the School of Administration of 
Hospitals and Charity Institutions of the Republic 
of Cuba. 


unable to obtain the necessary backing, Dr. 
Yanes himself, in 1949, undertook the for- 
mation of a private institution, national in 
scope. To this various public and civic in- 
stitutions generously gave their co-operation. 
And so the League Against Blindness came 
into being on September 7, 1951 (#15484, 
book 23, folio 46 of the register of Associa- 
tions of the Provincial Government of Ha- 
vana, Republic of Cuba). 

The league, supported solely by private 
and public donations, has no political or re- 
ligious segregation. Active members donate 
five dollars per year, guardians 10 dollars, 
benefactors 50 dollars. Those who donate a 
thousand dollars are considered life bene- 
factors. Also there are members who pay 
regular monthly stipends. 

The payment of these quotas is entirely 
voluntary, and does not obligate a person for 
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Fig. 1 (Conejo). Entrance to dispensary. 


any length of time. The donor does not gain 
any economic advantage from his contribu- 
tion, although he has the privilege of inspect- 
ing the administrative operations, and also 
has the chance to be elected to a responsible 
position. 

Although during its first year the institu- 
tion received less than three thousand dol- 
lars, it decided to find a dispensary for poor 
and sick people and on January 3, 1953, the 
frst hospital was opened. With only eight 
beds, four doctors, three nurses, and five em- 
ployees, this temporary establishment served 
for four years before it was almost forced to 
close because of lack of adequate facilities. 
However, the government provided adequate 
grounds and enthusiastic help from private 
citizens made possible the erection of a suit- 
able dispensary, completed in April, 1957, 
at a cost of $222,416.09. The happy spirit in 
which this work was carried out, due in a 
large part to the founder of the league, was 
further demonstrated in 1956 when dona- 
tions totaling $188,984.24 were received. 

After the dispensary was finished, con- 


struction of a new building (also made 
possible by donations) was begun on May 
12, 1957. The success of this undertaking 
was so great that, in 1958, the institu- 
tion received voluntary donations totaling 
$293,904.35. The newspapers generously 
collaborated with the project. The number of 
doctors, nurses and employees had by now 
risen to 123, including personnel from the 
School of Ophthalmology. 

The League Against Blindness is trying 
hard to reduce the number of blind persons 
and to alleviate the economic burden of the 
community that they represent. The per- 
sonnel of the institution works under trained 
leadership and each patient receives careful 
examination, not only of the eyes but a com- 
plete examination, to find and treat other 
conditions that might endanger health. In 
this way preventive therapy against blind- 
ness is also instituted. For numerous young 
doctors working with these patients provides 
invaluable experience. 

The dispensary of the League Against 
Blindness has 38 beds and houses all patients 


SSN 
“aA 
; 
“he 


THE LEAGUE AGAINST BLINDNESS 


> 


1023 


Fig. 2 (Conejo). Ophthalmologists’ offices in dispensary. 


until the actual hospital is completed. It is 
staffed by 30 specialists who attend to more 
than 200 sick persons daily. It is equipped 
with indirect music, air conditioning, and an 
intercommunication system. It has been paid 
for entirely by donations. Equipment and 
furniture, of the latest and most functional 
design, was selected for maximum efficiency. 


The building itself will cost more than a 
million dollars, which must also be raised by 
donations. Construction has been under the 
able direction of the young architect, Emilio 
Fernandez. The hospital will contain patient 
rooms, kitchens, cafeteria, offices, and so 
forth, and many laboratories. The entire 
plant is divided into three sections: the dis- 


Fig. 3 (Conejo). Hospital under construction. 
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pensary, now functioning with 38 beds, the 
hospital, under construction and with a ca- 
pacity of 120 beds, and a conference section 
which is connected to the main building by a 
tunnel. 

In 1956, Dr. Yanes established an aca- 
demic and international organization called 
The Foundation for the Teaching and De- 
velopment of Ophthalmology (Fundacion 
para la Ensefianza y Desarrollo de la Oftal- 
mologia F.E.D.O.), which offers scholar- 
ships each year to graduate medical students. 

Unfortunately the majority of medical 
students have lacked courage to tackle the 
problem of graduate study, which is a long 
and expensive process. The Foundation 
makes loans which can be paid back after 
the student completes the program and his 
financial situation permits him to do so. To 
be accepted an applicant must submit proof 
of: (1) the title of doctor of medicine; (2) 
good conduct; (3) a license to practice in his 
respective country ; (4) to be under 35 years 
of age and to have received his M.D. degree 
less than five years earlier; (5) a working 
knowledge of the Spanish language. 

After two years of intensive training and 
extensive eye surgery, a diploma is issued. 


Representatives from various Latin Ameri- 
can countries have come to the school. All 
student doctors reside at the hospital. While 
the medical work that they do is important, 
the educational program is even more so. 

Everyone in Cuba has helped the League 
Against Blindness in whatever way they 
could. Thanks to them, in 1958, a total of 
65,005 consultations were held, and 1,887 
eye operations performed. A total of 1,361 
patients (consuming 12,870 meals) were 
processed, in spite of the fact that the hospi- 
tal is not yet finished. The people still con- 
tinue to donate funds to keep the organiza- 
tion alive and functioning. In this way the 
league is able to continue its valuable work 
for the prevention and cure of blindness. 

The example has been followed in other — 
countries as well. Guatemala has just in- 
augurated a similar institution. 

Oculists of the Western Hemisphere are 
cordially invited to participate in this work. 
The Cuban organization promises to help 
any country that desires assistance with this 
medical and social activity. 


P.O. Box 86, 


Marianao, Cuba. 


EXPERIENCES WITH SURGERY AND STRONTIUM-90 IN THE 
TREATMENT OF PTERYGIUM* 


MARTIN BERNSTEIN, M.D... Sot M. UNcer, M.D. 
Bronx, New York 


The use of beta radiation in the treatment 
of certain superficial tumors and lesions of 
the eye has become an established method of 
treatment.* Four years ago the Bronx Vet- 
erans Administration Hospital obtained a 
strontium®” applicator which has been used 


*From the Ophthalmology Service and _ the 
Radiotherapy Service, Veterans Administration 
Hospital. 

t Present address: 8 South Moger Avenue, Mount 
Kisco, New York. 


by the Eye Service in the treatment of vari- 
ous eye diseases. Various authors have ex- 
pounded their results. ***"* This paper is 
limited to experience with pterygia. Most 
published reports on radiation therapy of 
pterygia have been limited to six-month fol- 
low-up studies, possibly because of the diff- 
culty in obtaining regular return visits to 
follow-up clinics. The follow-up of patients 
at this hospital fortunately has been success- 
ful and regular. 


STRONTIUM-9 IN PTERYGIUM 


SURGICAL MATERIAL AND METHODS 


Most patients were of Puerto Rican or 
Cuban descent. All were males of military 
age. Pterygia occurred in patients of Medi- 
terranean and other tropical heritage born 
in temperate climates. Some patients stated 
that their children were boftn with fleshy 
growths similar to their own. 

A comparison of various surgical proce- 
dures was made. These fell into basic types: 
(1) transplanting procedures, (2) excision 
with total closure of conjunctiva, and (3) 
excision leaving bare sclera. 

The greatest number of recurrences re- 
sulted from the transplanting procedures. 
There were fewest recurrences of true pte- 
rygia with the bare sclera technique, a de- 
scription of which follows: 

The head of the pterygium is dissected 
smoothly from the cornea to the level of 
Bowman's membrane. Special care is taken 
to avoid perforating the cornea if there has 
been previous surgery. The head, neck, and 
a portion of the body of the pterygium are 
excised including the subconjunctival and 
episcleral tissues. The conjunctiva retracts 
of its own elasticity, leaving an arc of cut 
conjunctiva approximately four mm. from 
the limbus at its greatest distance. This 
leaves a small area of bare sclera. 

Sutures are not ordinarily used because of 


Fig. 1 (Bernstein and Unger). A subconjunctival 
epithelial implantation cyst. 


Fig. 2 (Bernstein and Unger). A scleral epithelial 
implantation cyst. 


their irritating qualities and because a fur- 
ther irritating procedure is necessary to re- 
move them. Sutures are occasionally used 
when complete removal of the pterygium re- 
sults in too large an area of bare sclera. Sub- 
conjunctival (fig. 1) and scleral (fig. 2) 
epithelial cysts have occurred, possibly from 
implantation or epithelial downgrowth along 
the track of silk sutures. 

Patching the eye daily until complete epi- 
thelization has occurred produced a much 
faster subsidence of postoperative reaction. 
The use of topical steroids also reduced 
postoperative reaction and granulation. 


RADIATION TECHNIQUE 


The strontium’ applicator is a _ readily 
available commercial product containing a 
50 mc. source of strontium®’ which has a 
half-life of 25 years. It gives a dose rate of 
50 r beta equivalent per second at the sur- 
face of the applicator. The source has an 
active diameter of 7.8 mm. and an overall di- 
ameter of 12.7 mm. and is mounted on the 
end of a 6.75-inch shaft. A circular plastic 
shield, four inches in diameter and 0.25-inch 
thick, is mounted on the shaft. This shield 
may be moved to any desired position along 
the shaft, and will stop virtually all the ra- 
diation emitted by the source. The source it- 
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TABLE 1 
SURVEY OF PTERYGIUM CASES 

Total no. patients 49 
Total no. operations 73 
Total no. radiation treatments 49 
Total no. eyes operated and irradiated 46 

a. With bare sclera technique 39 

b. By other surgical techniques 7 
No. eyes with one or more recurrences before 
treatment 33 

a. With surgery and irradiation 25 

b. With surgery alone 8 


Total no. eyes operated and not irradiated 27 
a. With bare sclera technique 11 
b. By other surgical techniques 16 


self is protected by a double hermetic seal 
and is covered by two mils of stainless steel 
and ten mils of aluminum. 

The radiation emitted by the source con- 
sists of 0.537 mev. beta rays, through which 
strontium” decays to yttrium,*® and the 2.18 
mev. beta rays through which yttrium decays 
to stable zirconium. 

Published reports by Krohmer* show that 
the radium D and E applicators emit en- 
ergies which are 90 percent absorbed in the 
first millimeter of tissue, whereas with stron- 
tium,*® 59 percent is absorbed in the first 
mm. of tissue, allowing 41 percent to pene- 
trate to 3.0 mm. to tissues which we do not 
want to treat. Despite this, we prefer the 
strontium’ applicator because of its longer 
half-life, absence of gamma radiation, and 
ease of calibration. This simplifies the facili- 
ties and training needed, making the stron- 
tium®”® applicator the most convenient beta- 
ray emitter for use by the ophthalmologist. 
It can be purchased from several commercial 
sources, but authorization is necessary from 
the United States Atomic Energy Commis- 
sion. 

The average pterygium treated with beta 
radiation may subtend an are of limbus 
slightly larger than the diameter of the ra- 
dio-autograph of the strontium®’ applicator. 
When several applications are needed to 
cover the treatment areas, care is taken to 
avoid overlapping treatment areas. Those 
pterygia which are irradiated without sur- 
gery are treated at the limbus with the por- 
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tal of the applicator overlapping the head of 
the pterygium. Those pterygia also treated 
surgically have the applicator applied to the 
cut edge of the conjunctiva and not the cor- 
nea. In this respect, the design of an appli- 
cator with are shaped portals should be an 
improvement. Originally, dosage was given 
for a total of 4,000 rep divided in weekly 
doses of 1,000 rep. Some patients were re- 
ferred to our hospital who had received dos- 
ages up to 5,000 rep at other institutions. At 
present we consider 3,000 rep to be sufh- 
cient. Where the slitlamp demonstrates the 
cornea to be thinned by previous surgery, 
radiation is reduced to 2,000 rep to avoid 
possible lens changes.* The large, fleshy, 
vascular, rapidly enlarging, recurrent pteryg- 
ium requires 4,000 rep. 

Radiation therapy was initiated at post- 
operative intervals varying from the day of 
operation (on the operating table) to as long 
as one month postoperatively. The best re- 
sults occurred when radiation began before 
the fourth postoperative day. The most prac- 
tical time to begin treatment is on the first 
postoperative day, at the change of dressing. 
This is better than at the time of surgery 
because there is a delay of many hours after 
the operative trauma before tissue cells be- 
gin to grow and reach a radiosensitive stage. 


RESULTS 


The hospital records were reviewed for 
four years and the data correlated according 
to (1) the type of surgical procedure, (2) 
the amount of radiation treatment and (3) 
short and long-term results and correlation 
of the above with recurrences. 

Admittedly, the number of cases are too 
few from which to draw statistically valid 


TABLE 2 
RECURRENCES WITH SURGERY ALONE 


Techniques No. Cases 
All surgical 16 
Bare sclera 4 
Other surgical 12 


to 4 are 
from 


However, Tables 1 


conclusions. 
presented to demonstrate the 
which some of the conclusions are drawn. 

There were fewer recurrences of pterygia 


basis 


with the bare sclera surgery alone (table 2) 
than with other surgical techniques. The inci- 
dence of recurrence is still lower when fol- 
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TABLE 4 
DURATION OF FOLLOW-UP 
Six Six One 
Months Months to Over 
After Treatment or toOne Four Five 
Less Year Years Years 
With surgery alone 4 3 
With surgery and Sr® 15 2 29 
With Sr® alone 6 


lowed by radiation therapy (table 2). No re- 
currences occurred in patients who were 
treated with strontium® within four days 
postoperatively. Those irradiated patients 
who developed recurrences began beta-ray 
treatment after the fourth postoperative day. 


COMPLICATIONS 


The side-effects of radiation therapy at 
dosages of 4,000 rep or more have been de- 
cribed elsewhere.’ We found that dosages of 
3,000 rep or less produced no visible side- 
effects by our methods of observation which 
included gonioscopy, slitlamp examination of 
the anterior segment, scleral depression and 
indirect ophthalmoscopy, over a four-year 
period. Immediate reactions have been de- 
scribed at higher dose levels than we have 
used." However, we feel that photophobia, 
itching and burning, lacrimation and punctate 
keratitis can be due to the mechanical and 
chemical trauma received during radiation 
therapy and can also be duplicated by the 
postoperative reaction, 

Experience with various surgical tech- 
niques brought out an interesting observation 
—some recurrences are not true pterygia but 
a form of pseudopterygium. Certain surgical 
techniques contribute to their formation. 

If removal of the pterygium is followed by 
suturing the cut edges of conjunctiva to- 
gether or to the sclera so as to cover all ex- 
posed sclera, then the conjunctiva often ad- 


TABLE 3 
RECURRENCES WITH SURGERY AND RADIATION 


Techniques No. Cases 


None 


Bare sclera 
Other surgical 


heres to the cornea. This always happens 
when a_ superficial keratectomy 
membrane and edematous con- 
junctiva overlaps the exposed corneal 
stroma. From this point there is a race be- 
tween epithelization of the remaining raw 
cornea from adjacent corneal epithelium and 
from the conjunctiva 

The relative nutrition of these two sources 
is an important factor in the formation of 
pseudopterygia. Much of the nutrition of the 
corneal epitheluim is derived from adjacent 
conjunctiva at the limbus. If a large area of 
conjunctiva is cut away, especially along a 
large arc of limbus, the nourishment of cor- 
neal epithelium is interfered with, and re 
growth of conjunctiva onto the raw cornea 
occurs faster than epithelization of the cor- 
neal wound from intact adjacent corneal ept- 
thelium. Innervation of the cornea also is a 
factor in epithelization and proper nutrition. 

Injury to the sources of the neural and 
vascular supply of the denuded cornea in the 
adjacent sclera by surgical trauma and the 
use of chemical and electrical cautery also 
interfere with the healing of the epithelium 
from the corneal side. The end-result is de- 
layed epithelization of the cornea from the 
cornea, local edema of the cornea in the op- 
erated area, local anesthesia and neurotro- 
phic disturbances with localized vasculariza- 
tion of the corneal stroma. 

These injuries are probably a large factor 
in the massive recurrence of a pseudopteryg- 
ium with or without superimposition of a 
true pterygium. This pseudopterygium does 
not grow once the cornea is healed, does not 
have a tunnel beneath it, and does not re- 


removes 
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tract. No pseudopterygium occurred with the 
bare-sclera technique. 

The lens is the most radiosensitive of the 
ocular tissues. It is avascular and has poor 
reparative powers. Since clinically observa- 
ble radiation effects may be delayed for 
months or years, one may be led to give ad- 
ditive doses to the lens in the treatment of 
multiple recurrences. For these reasons, a 
single course of treatment above 4,000 rep 
should not be repeated. 

The results of this study suggest that ra- 
diation will reduce the incidence of recurrent 
pterygium when routinely used following sur- 
gery. Surgery, and in our hands bare-sclera 
surgery, produces excellent results with few 
recurrences. Therefore beta radiation is rec- 
ommended when surgery fails, either alone 
or with reoperation as the case demands. 

DiIscUSSION 

Pterygia less than 0.5-mm. thick, not 
scarred, growing rapidly, highly vascular, 
extending less than 1.0 or 2.0 mm. onto the 
cornea, respond equally well to either bare- 
sclera surgery or radiation. 

Large pterygia more than 0.5-mm. thick, 
heavily scarred, growing slowly or not at all 
and extending more than 2.0 mm. onto the 
cornea are poor candidates for radiation 
therapy with or without surgery. 

Recurrent pterygia, not operated previ- 
ously by bare sclera technique, deserve such 
technique first before resorting to radiation. 

It is recognized that the most objective 
method for evaluating the benefit of post- 
operative radiation is by randomizing pa- 
tients with bilateral pterygia of similar char- 
acter. One eye is irradiated and the other 
not. However, such a study has not been re- 
ported and would be beset with varied diffi- 
culties, such as the infrequency of bilater- 
ality of 25 percent, and further the infre- 
quent finding of lesions similar in size, thick- 
ness and activity. Nevertheless, we believe 
that our clinical experience merits presenta- 
tion. Of particular interest is a relatively 
small group of eight operated patients with 


bilateral lesions in whom only one eye was 
irradiated, Seven patients were observed af- 
ter treating one eye with bare sclera surgery 
alone and the other with surgery and irra- 
diation. One patient with binasal and bitem- 
poral pterygia was similarly treated. This 
group of patients were followed for four 
years, and their results lend weight to our 
general conclusions. 

It is of interest here to review a series of 
observations concerning the size, depth, and 
age of blood vessels that can be obliterated 
with strontium”. We feel that growing capil- 
laries that are superficial, especially in a bud- 
ding stage, are easily obliterated by 2,000 
rep. Capillaries more than four days’ old, 
which are superficial, are moderately dam- 
aged, and the area blanched by 2,000 to 
3,000 rep. Vessels which are just visible 
with the lower power slitlamp objectives, 
and are old and superficial, are difficult to 
destroy with doses between 4,000 and 7,000 
rep. Vessels which are just visible to the 
naked eye whether new or old, superficial or 
deep, are almost impossible to destroy with 
dosages under 7,000 rep. Dosages over 7,000 
rep cause local necrosis, paradoxical neovas- 
cularization and are dangerous to the lens.’ 


SUMMARY 


Methods and results of the surgical and 
strontium” beta-ray therapy of pterygia are 
presented and discussed. A total of 3,000 rep 
divided in weekly doses is adequate treat- 
ment for the average pterygium or recur- 
rence. Indeed, 4,000 rep or more does not 
produce better results, and 3,000 rep has not 
produced any complications, After removal 
of recurrent pterygia with marked thinning 
of the cornea from keratectomy, surface 
doses of 2,000 to 2,500 rep should not be 
exceeded, in order to protect the lens. 

The previously untreated pterygium is 
best treated by surgery alone. 

Strontium” radiation reduces the inci- 
dence of recurrent pterygium following sur- 
gery and is best reserved for the treatment 
of surgical recurrences. 


STRONTIUM-90 IN PTERYGIUM 1029 


The bare-sclera surgical technique avoids pterygia should be observed for a minimal 
the formation of pseudopterygium. period of four years. 
Patients receiving strontium®™ therapy for 130 West Kingsbridge Road (68). 
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OpuHTHALMIC MINIATURE 


Sir W. R. Wilde (Oscar’s father) describes in the Medical Times and 
Gazette, February 1, 1868, a hitherto undescribed epidemic, which has 
recently prevailed in Ireland. .. . The disease reminds one of irido-chroid- 
itis accompanying cerebro-spinal meningitis. 

Dr. G. Hay, 
Report of the Progress of Ophthalmology for 1867, 
Tr. Am. Ophth. Soc., 1:5th meeting, 16, 1868. 


NOTES, CASES, INSTRUMENTS 


A SIMPLE OPTICAL AID* 


FoR OBTAINING CALIBRATION CURVES IN 
TONOGRAPHY 


MARGUERITE A. CONSTANT, PH.D. 
AND 
Jay Enocu, Px.D. 
Saint Louis, Missouri 


Repeated calibration of the electronic to- 
nometer by means of specially mounted mi- 
crometers is essential for reliable tonom- 
etry and tonography. Misreading the mi- 
crometert vernier by the width of the line 
markings on the vernier may result in an 
error of some 13 percent of a scale unit on 
the upper portion of the scale and some 25 
percent of a scale unit on the lower end of 


SCALE 


Fig. 1 (Constant and Enoch). Optical system of 
device for the micrometer. 
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Fig. 2 (Constant and Enoch). Micrometer and 
stand with right angle prism and convex lens in 
place. Insert demonstrates image seen through the 
lens. 


the scale. Although in practical tonography, 
this error may not be large, it is unneces- 
sary. It is primarily due to the small size of 
the vernier and its spacings and the parallax 
which develops in attempting to read the 
gauge when it is set at the convenient height 
of a table. This difficulty has been overcome 
by the simple means described in Figures 1 
and 2. The reproducibility of the calibrations 


* From the Department of Ophthalmology and the 
Oscar Johnson Institute, Washington University 
School of Medicine. Supported in part by a research 
grant, B-621, from the National Institute of Neuro- 
logical Diseases and Blindness of the National In- 
stitutes of Health, U. S. Public Health Service. We 
wish to acknowledge gratefully Mr. William Moor’s 
assistance with the photography. 

* Hillcrest Engraving Co., Mayfield Heights, 
Ohio. 


| | 
OF 
| 
| 
|| 


NOTES, CASES, INSTRUMENTS 


during the day, and from day to day, have 
become uniformly excellent and the tech- 
nicians are pleased with Whe convenience pro- 
vided by allowing readings to be made under 
magnification (provided by the lens) and 
without awkwardly tilting the head to read 
the micrometer scale (provided by the 
prism). The greater constancy in the View- 
ing angle and increased magnification prob- 
ably account for the increased reliability. 

The device consists of a right-angle prism 
glued to the arm supporting the micrometer, 
and an approximately 14 diopter convex 
lens conveniently positioned and held in place 
by two pieces of plastic glued to the sides of 
the supporting arm of the micrometer (figs. 
1 and 2). 

This system may be made as elaborate as 
desired. However, the present device is easily 
made from inexpensive materials that are 
readily available to most laboratories.t 
640 South Kingshighway (10). 


tA modified detachable device is available from 
Ostertag Optical Service, 3851 Washington Avenue, 
Saint Louis, Missouri. 


A CORNEAL TREPHINE* 
WITH BUILT-IN OPTICAL CENTERING DEVICE 


R. Town Paton, M.D. 
AND 
Micuet Martinez, M.D. 
New York 


The new corneal trephine (fig. 1) has 
three main advantages: simplicity of design, 
a high degree of visibility made possible by 
the design of the blade, and a built-in optical 
centering device. 

The trephine itself has just two parts—a 
plastic handle and a stainless steel blade. 
There are no movable parts or complicated 
mechanisms to grow stiff or get clogged. 


*From the laboratory of The Eye-Bank for 
Sight Restoration, Inc., Manhattan Eye, Ear and 
Throat Hospital. Aided by a grant from the 
Knights Templar Eye Foundation. Manufactured 
by Storz Instrument Company, Saint Louis, Mis- 
souri. 


Fig. 1 


Fig. 2 
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Surgeons sine of vision 
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The large slots in the side of the short 
blade permit the surgeon to see the exact 
angle and position of the blade in relation to 
the cornea. Even after the blade has been 
placed and while the cut is being made, the 
surgeon can see the corneal disc and gauge 
the depth of the cut. 

The optical centering device consists of 
concave-convex optical surfaces which are 
ground on the two ends of the plastic handle, 
giving the magnification of about 6.0D. In 
centering the trephine, the surgeon fixes the 
eye routinely, then aligns the trephine 
grossly over the pupillary area close to the 
surface of the cornea (fig. 2). He can then 
sight the pupil through the barrel of the han- 
dle and place the trephine exactly. If an off- 
center graft is necessary, the surgeon can 
make a pin prick in the center of the portion 
to be removed, stain with fluorescein, and 
center the trephine over the mark instead of 
over the pupil. 

The instrument should be sterilized in a 
nonalcoholic, cold solution, such as Zephiran 
or aqueous Merthiolate, since heat or alcohol 
would damage the plastic and spoil the opti- 
cal surfaces. 

A blade protector is supplied with the tre- 
phine which permits sterilization of the in- 
strument with the protector in place. 

210 East 64th Street (21). 


FooTNOTE 
This trephine is a tribute to the mechanical skill 
of Dr. Martinez, who made the first models himself. 
I have been using it with great satisfaction and 
feel that it is a valuable advance. R. T. P. 


A NEW CONCEPT OF 
THE GLAUCOMA PROBLEM* 


PAUL WEINSTEIN, M.D. 
Budapest, Hungary 


During the past 10 to 15 years, data on 
the incidence of attacks of acute glaucoma 
have appeared in the ophthalmic literature of 


* From the Eye Department of the Medical Post- 
graduate Institute of Szabolcs Street. 


NOTES, CASES, 


INSTRUMENTS 


several countries. Bonavolonta has reported 
that acute glaucoma occurs frequently in 
Italy. Personal communications from Rosen- 
gren and Barany state that such attacks sel- 
dom occur in Sweden. In Hungary, I found 
that acute attacks occur in about 20 percent 
of glaucomatous cases. 

These data pose the question: What is the 
actual reason (reasons) for this difference. 
In my opinion the answer may be found in 
two etiologic factors—predisposition (narrow 
angle) and a highly unstable central nervous 
system. 

During 760 gonioscopic examinations, | 
found that in 50 percent of subjects not 
afflicted with glaucoma, the angle was of 
normal width; in 25 percent it was narrow ; 
in the remaining 25 percent it was wide. 
From these data it may be concluded that in 
about 25 percent of the population the angle 
of the anterior chamber is narrow, which 
would predispose these persons to glauco- 
matous attacks. It may be that, in those 
countries where acute attacks of glaucoma 
are more rare, the incidence of narrow an- 
gles is smaller. 

It is also known that, in southern coun- 
tries, the people have more volatile disposi- 
tions and their nervous systems are more 
easily irritated. This observation may help 
to explain a higher incidence of acute glau- 
coma in southern countries. 

Diabetes and tabes also have an influence 
on the incidence of glaucoma. According to 
Barany and to Francois, mucopolysaccha- 
rides are found in the trabecular meshwork. 
Hyaluronidase increases angle permeability, 
resulting in increased aqueous outflow. 

Vascular changes in diabetes result from 
pathologic permeability of the blood vessels 
because of changed mucopolysaccharides. 
This knowledge prompts the supposition 
that, in diabetic patients, the polysaccharides 
of the trabecular meshwork undergo the 
same pathologic changes as those of the 
blood vessels, increasing the permeability of 
the angle. This may explain the low inci- 
dence of glaucoma among diabetics. In the 
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examination of 1,000 glaucoma patients, | 
found only 20 suffering from diabetes—five 
had had acute attacks; 15 had chronic in- 
flammatory glaucoma. 

The iridoplegia of tabes dorsalis is, ac- 
cording to Apter, based on some localized 
nervous lesion. Apter cites the theory of 
Langworthy and Ortega which assumes that, 
in lues, some vascular lesion produces atro- 
phy of the iris, with resulting destruction of 
the nerves. My studies show that degenera- 
tion takes place in the neurovascular cells of 
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the ciliary ganglion. This observation would 
seem to explain why glaucomatous attacks 
never develop in eyes in which the iris has 
been destroyed. From this it may be con- 
cluded that tabes reduces the incidence of 
glaucomatous attacks. My statistics bear out 
this observation. Among 1,000 glaucoma pa- 
tients were found only 10 cases of tabes— 
six of chronic inflammatory glaucoma ; four 
of glaucoma simplex. No attack of glaucoma 
was observed in any of the 10 cases. 
V. Balassi Balint u. 9/11. 
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CYCLOMYDRIL* 
A NEW MYDRIATIC AGENT 


Bruno S. Priestitey, M.D. 
Myer M. Mepine, M.D. 
New York 
AND 
CaRLTON C. Puicuips, M.D. 
New Haven, Connecticut 


In our original paper’ introducing Cyclo- 
gyl* the clinical study was divided into two 
phases. In the first phase we reported the 
mydriatic effect of the drug. The second 
phase dealt with the cycloplegic effect of 
Cyclogyl and this aspect has been the sub- 


* Previously designated Compound 75G.T. Cyclo- 
gyl hydrochloride, brand of cyclopentolate hydro- 
chloride, is a synthetic compound, B-dimethylamino- 
ethyl (l-hydroxycyclopentyl) phenylacetate hydro- 
chloride, having the following structural formula: 

OH H 


| Le 
COO(CH:):—N | (CHs)2: HCl 


* This mixture is now designated Cyclomydril and 
is produced and distributed by Schieffelin & Co., 
New York. 


ject of many subsequent reports.? Our fore- 
cast that Cyclogyl was destined to supplant 
homatropine in the routine practice of re- 
fraction has been borne out. 

More intensive studies of this drug dur- 
ing the past five years have confirmed our 
initial findings of its usefulness as a mydri- 
atic. The effect of the drug was studied in 
various dilutions alone and in combination 
with phenylephrine hydrochloride on 230 
patients. These were subdivided into three 
groups, white patients with dark irises, white 
patients with light irises and Negro pa- 
tients. Measurements were made as in our 
first report with a simple pupillometer of the 
Morton type. These results are shown in 
Table 1. 

The maximum mean increase in pupillary 
size was obtained with a mixture of equal 
parts of Cyclogyl (0.2 percent) and phenyl- 
ephrine (1.0 percent*) It was found to be 
the fastest acting and the most effective. 
Furthermore comparison studies with other 
mydriatics in current use such as ephedrine 
(5.0 percent), paredrine (1.0 percent), 
phenylephrine (2.5 percent and 10 per- 
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TABLE 1 
INCREASE IN PUPIL SIZE IN MM. 30 MINUTES AFTER INSTILLATION OF DRUG 
White Patients White Patients Negro Mean 
Dark Irises Light Irises Patients Increase 
Cyclogyl 0.1% 1.81 2.19 1.67 2.06 
Cyclogy! 0.1°-phenylephrine 0.25“ 3.02 3.94 1.75 3.16 
Cyclogy! 0.1°,-phenylephrine 0.50; 3.23 3.92 2.94 3.50 
Cyclogy! 0.1°,-phenylephrine 1.00% 3.11 4.54 2.65 3.57 
Cyclogy! 0.2%-phenylephrine 1.00% 3.15 4.38 3.50 3.66 


cent) and with a mixture of equal parts of 
phenylephrine (5.0 percent) and eucatropin 
(5.0 percent) demonstrated its greater ef- 
fectiveness. 

It is not possible to state at this time 
whether Cyclomydril’s. quick action is due 
to a synergistic effect or to a summation of 
the combined effects of the two drugs. 

Intraocular pressure was carefully ob- 
served. Tonometric readings were taken be- 
fore instillation of Cyclomydril and at the 
time of maximum mydriasis. Variations were 
generally nil in Negro eyes. In others the 
variations were within one plus or minus 
scale division of the Schigtz tonometer. 
However, there is probably no mydriatic 
which may not precipitate acute glaucoma 
in cases that are predisposed to it. As a 
measure of safety it should be followed by 
the administration of pilocarpine. In almost 


all cases the pupil returned to its original 
size within 90 minutes following the instil- 
lation of pilocarpine (1.0 to 2.0 percent). 

Cyclomydril has a minimal cycloplegic ef- 
fect. Any disturbance in vision noted was 
similar to that found with the use of any 
other strong mydriatic. 


SUM MARY 

1. Five years’ experience with Cyclo- 
mydril has shown it to be a useful mydriatic 
of fast and effective action. 

2. No rise in intraocular pressure or other 
undesirable effects were encountered. 

3. It has minimal cycloplegic action. 

4. Uneventful recovery of original pupil 
size within 90 minutes, in almost all cases, 
was achieved with the use of miotics. 

5/7 West 5/th Street (19). 

315 Whitney Avenue (11). 
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UNILATERAL EXOPHTHALMOS* 
CAUSED BY METASTATIC CARCINOMA 


RicHarp D. RicHarps, M.D. 
lowa City, lowa 


Adenocarcinoma of the rectum is one of 
the more common types of carcinoma and 1s 


*From the Department of Ophthalmology, Col- 
lege of Medicine State University of Iowa. 


known to metastasis to unusual sites. How- 
ever, I could find only one instance of 
metastasis to the orbit which had been re- 
ported in the literature.’ A case of single 
metastasis to the orbit becoming evident more 
than five years after apparently complete 
removal of the original adenocarcinoma of 
the rectum without evidence of other me- 
tastasis or recurrence at the original site is 
presented. 
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Fig. 1 (Richards). Front view, showing proptosis 
and depression of the right eye and the protuber- 
ance over the lateral wall of the orbit. 


REPORT OF A CASE 


A 71-year-old white retired farmer was first seen 
on February 27, 1959, because of progressive ex- 
ophthalmos on the right side (figs. 1 and 2). The 
exophthalmos was first noted in December, 1958. 
Diplopia had been present for 10 days prior to ad- 
mission. The only other complaints were mild epi- 
sodes of pain over the right temporal area, poor ap- 
petite with weight loss of 10 pounds over a two- 


Fig. 2 (Richards). Sutures indicate area 
from which biopsy was taken. 


month period, and periodic episodes of abdominal 
pain, 

Past history revealed that the patient had had an 
adenocarcinoma of the rectum which was appar- 
ently completely removed by means of a combined 
abdomino-perineal resection on November 9, 1953. 
At the time of operation, the lesion was found at 
10 cm. on the posterior wall of the rectum and in- 
volved all layers of the wall. No lymph node in- 
volvement was found. Subsequent examinations did 


Fig. 3 (Richards). A roentgenogram of the orbits shows loss of the linea innominata on the right. The 
posterior portion of the right orbit has a moth-eaten appearance, with loss of the superior orbital fissure, 
indicating bony involvement. 
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Fig. 4 (Richards). Microscopic section of the 
biopsy of the metastatic lesion in the right orbit, 
showing a well-differentiated adenocarcinoma of the 
rectum. 


not reveal any evidence of recurrence or metastasis 
over a five-year follow-up period. * 

Ocular examination on February 27, 1959, re- 
vealed proptosis and depression of the right globe, 
and a nontender mass over the right temporal re- 
gion. There was marked limitation of motion of the 
right globe in all directions. Vision was 20/80 and 
could not be improved. Fundus examination was 
normal except for pallor of the disc. Intraocular 
pressure was normal. Exophthalmometer. reading 
was 15 mm. on the right and 9.0 mm. on the left 
(Luedde) The left eye was completely normal with 
vision 20/20. 

X-ray films of the right orbit showed erosion of 
the wall posterolaterally involving the zygomatico- 
frontal process with extension into the sphenoid 
bone, and beginning erosion of the optic foramen 


Fig. 5 (Richards). Microscopic section of the 
primary adenocarcinoma of the rectum. 
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(fig. 3). Left orbit, skull, and chest films were nor- 
mal. 

A complete physical examination showed no evi- 
dence of recurrence of the original lesion or other 
metastasis. Positive findings were a moderate hy- 
pertension and evidence of an old anteroseptal 
myocardial infarct, and a moderately stenosed co- 
lostomy which caused intermittent partial obstruc- 
tion and thus accounted for the abdominal pain. 

A biopsy of the mass over the right temporal 
area was done (figs. 1 and 2). Immediately under 
the temporalis muscle a whitish, glistening, mucin- 
ous tumor was found. This tissue was extremely 
friable and had to be scooped out. Microscopic ex- 
amination revealed a well-differentiated adenocar- 
cinoma (fig. 4). A slide of the primary tumor re- 
moved more than five years previously was obtained 
and compared with the biopsy (fig. 5). The tumors 
are very similar, with the metastatic lesion being a 
little better differentiated than the original tumor. 


DISCUSSION 


Although carcinoma of the rectum is one 
of the more common types of carcinoma and 
often metastasizes to unusual sites, I was 
able to find only one case in the literature 
with a metastasis to the orbit. Moore, in 
1938, reported having had a patient with a 
carcinoma of the rectum which metastasized 
to the orbit, but no details were given.’ 

The only other case involving the lower 
gastrointestinal tract was reported by For- 
rest in 1949, in a review of orbital tumors.’ 
In his case, a metastatic tumor was found in 
the orbit, and the characteristic microscopic 
appearance led to the discovery of the pri- 
mary lesion in the colon. The portion of the 
colon involved was not stated. 

The present case is unusual because of 
the site of the primary lesion, but even more 
remarkable is the length of time (over five 
years) that elapsed between removal of the 
primary and the onset of exophthalmos 
caused by the metastasis. The metastatic 
lesion is well differentiated, and the micro- 
scopic examination of the biopsy confirms 
the relationship to the primary tumor. 


SuM MARY 


A case of unilateral exophthalmos caused 
by metastasis from an adenocarcinoma of 
the rectum is presented. The primary tumor 
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was removed more than five years before 
the exophthalmos caused by a metastasis was 
first evident, but no evidence of recurrence 
of the primary lesion or other metastases 
were found. Comparison of the microscopic 
sections of the primary and metastatic lesion 
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confirm the common origin. 
University Hospitals. 


Dr. W. P. Standard, Macomb, Illinois, removed 
the original tumor and very kindly supplied an op- 
erative description and microscopic sections. Dr. 
F. C. Blodi, Iowa City, lowa, assisted in interpreta- 
tion and comparison of the microscopic sections. 
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BLOW-OUT FRACTURE 
OF THE ORBIT* 


W. L. Erpprink, Cmpr. (MC) U.S.N. 
Oakland, California 


Orbital fractures occur rather commonly’ 
but in a blow-out fracture, the orbital rim 
remains intact. With a blow-out or internal 
orbital type of fracture involving the floor 
of the orbit, there is a herniation of the or- 
bital contents into the antrum. A restriction 
of elevation as well as depression of the 
globe results, producing diplopia, narrowing 
of the palpebral fissure, and an enophthal- 
mos. With this herniation of the orbital con- 
tents, there is an incarceration of the infe- 


* From the Ophthalmology Branch, EENT Serv- 
ice, U. S. Naval Hospital, Oakland. The opinions 
or assertions contained herein are those of the 
writer and are not to be construed as official or as 
necessarily reflecting the views of the Navy De- 
partment or of the Naval Service at large. 


rior rectus and the inferior oblique muscles 
and the surrounding tissues into the fracture 
fragments of the orbital floor.* Immediate 
surgical correction of the deformity is urged 
by most authors.** The following case is of 
interest because, 15 years after injury, the 
diplopia was present on upward and down- 
ward gaze, but was absent in the horizontal 
positions of gaze where fusion was present. 


CASE REPORT 


A 24-year-old Caucasian seaman was admitted to 
the U. S. Naval Hospital, Oakland, California, 
March 23, 1959, with a chief complaint of “double 
vision.” The past history revealed that at the age of 
nine years, while playing football, he “tackled” a 
man and was unconscious for about 12 hours. He 
remembered bleeding from the nose but denied the 
presence of a black eye. After regaining conscious- 
ness, double vision was present at all times. Ap- 
proximately eight weeks after injury, the double 
vision was present only in looking up and down. 

The vision was 20/20 in each eye. The left 
palpebral fissure was one mm. narrower than the 
right, and there was a two-mm. left enophthalmos. 


Fig. 1 (Erdbrink). Limitation of elevation and depression of the left globe. 
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Fig. 2 (Erdbrink). Waters’ X-ray view, showing 
depression of the floor of the left orbit. 


Red lens test showed diplopia in all of the cardinal 
positions of gaze except in the primary position and 
on levoversion and dextroversion. A right hy- 
pertropia was present looking up and right and up 
and left, the latter being greater. A left hypertropia 
was present down and right and down and left, the 
latter being greater (fig. 1). 

Neurologic examination and an electroencephalo- 
gram were normal. Skull X-ray films were reported 
as being normal, as were stereo-Waters’ X-ray 
views of the orbit (fig. 2). The patient and the 
X-ray films of the orbit were examined with Dr. 
Arthur Jampolsky, assistant professor of ophthal- 
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mology, Stanford University School of Medicine, 
who concurred in the impression of an old fractured 


floor of the left orbit, producing mechanical limita- 


tion of elevation and depression of the left globe 


with diplopia. No treatment was recommended 
since in the primary position diplopia was absent. 


COMMENT 

Better than eight percent of patients with 
zygomatic fractures complain of diplopia.® 
In the blow-out fracture of the orbit, this is a 
very common complication. Stereoscopic 
Waters’ X-ray view of the orbit are indis- 
pensible in evaluating the case and laminog- 
raphy may be required to demonstrate this 
fracture. However, the restriction of eleva- 
tion and depression of the globe should sug- 
gest a blow-out fracture when the orbital 
rim is intact. 

In the blow-out type of fracture of the 
floor of the orbit, immediate surgical inter- 
vention, by elevating the orbital contents 
with a bone graft to the floor of the orbit, is 
mandatory before fibrosis takes place. This 
surgical management would obviate the per- 
sistence of diplopia which is an annoying 
physical disability and a serious cosmetic 
defect.®' 


MARY 


A case of an untreated blow-out fracture 
of the orbit is presented. Fifteen years after 
injury, the patient had diplopia on upward 
and downward gaze due to limitation of 
movement of the left globe, but had the 
ability to fuse in the primary position. 


U.S. Naval Hospital (14). 
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GEOGRAPHIC DISTRIBUTION 
OF SENILE CATARACT 


ADALBERT Fucus, M.D. 
Meran, Italy 


Duke-Elder’ gives two estimates of the in- 
cidence of lens changes in the various age- 
groups, one taken from Scandinavia and the 
other from America: 


Age Anderson’ Gradle’ 
(yr.) (%) (%) 
41-50 38.2 4.1 
51-60 65.1 66.2 
61-70 85. 68.4 
70 + 92. 90.9 


These statistics were not given as geo- 
graphic information but to shed light on the 
different incidences of beginning senile cata- 
ract in the different age groups. From these 
data we learn that after 60 years more people 
have lens changes in Northern Europe than 
in the United States. 

To get information about the frequency of 
senile cataract I sent out 1,028 questionnaires 
to eye hospitals and eye departments asking 
for the number of cataract operations ; 367 
questionnaires (35.6 percent) were returned. 

Unfortunately it is not possible to compile 
reliable statistics on cataract operations be- 
cause the number of the new patients in a 
year varies too much and thus we have no 
basis for comparison. Some hospitals have 
noted the number of in-patients, some all the 
patients who had come for treatment, not 
only new ones but also patients who had 
received treatment in former years. Table |! 
shows the relation of new patients and cata- 
ract operations in a few hospitals. 

One reason for the difference in the fig- 
ures from various hospitals may be that now 
doctors of some of the insurance companies 
do not send their patients to eye hospitals or 
university clinics. That was certainly not so 
30 years ago. To point up the frequency of 
cataract Table 2 lists the statistics of H. H. 
Chang,"* based mostly on very old publica- 
tions. 

Table 2 shows amazingly high figures for 
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France and Manila. France showed 14 per- 
cent. My statistics on four hospitals with 
24,932 new patients showed 334 cataracts, 
1.33 percent. Manila noted 14.78 percent, 
while I found in four hospitals with 21,465 
new patients 408 cataracts, 1.62 percent. I 
do not think that the cataracts were more fre- 
quent in former days; probably cataracts are 
now operated on in more places than for- 
merly. 

Studying the frequency of cataract I be- 
lieve it does not vary very much in America, 
Europe, Australia, and Asia with two note- 
worthy exceptions, which I will discuss later. 

In 1933* | pointed out that cataract is by 
no means common on the high plains of the 
tropical states of west South America, cer 
tainly not more common than in Europe. One 
would expect more cataracts there, as the 
light at 12,000 feet altitude is dazzling and 
the ultraviolet rays very powerful. Some doc- 
tors thought that the strong impact of light 
is the cause for frequent high myopia while 
other scientists denied that high myopia is 
frequent in the higher parts of Bolivia. Un- 
fortunately questionnaires from Latin 
America are not numerous. Only two hospit- 
tals in Santiago, Chile, reported 2.3 percent 
cataract operations in new patients in a year 
and four hospitals in Brazil show 4.4 per- 
cent. 

The reports from Africa were few. Dr. 
Watters, Ganta, Liberia, wrote: “We see a 
high number of cataracts but I have no fig- 
ures on that. We see quite a number of cases 
where native practitioners ‘treated’ cataract 
patients by dislocating the lenses back into 
the vitreous causing temporary vision, then 
inflammation and finally complete blindness.” 
Dr. Sigmund, Basutoland, informed me that 
he has seen among 5,511 patients 23 senile 
cataracts (0.41 percent). According to Van- 
neste® senile cataract is very frequent among 
Negroes in the Congo due to premature 
aging. 

It is amazing that cataract is very fre- 
quent in special areas in India and Pakistan. 
In certain districts® senile cataract is so fre- 
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TABLE 1 


RELATION OF THE NUMBER OF NEW PATIENTS IN 
A YEAR TO CATARACT EXTRACTIONS 


quent that some surgeons operate on several 
thousand cases a year, often nearly 100 a 
day. A special method of operation was in- 
vented to enable them to cope with so many 
operations and the postoperative treatment. 


other signs point to a special vitality of 
the people in old age. For instance, in Ceylon 
| removed a cataract from a Singhalese aged 
86 years and when he was dismissed from 


Pa- Extrac- Per- 
_ —— the hospital, he asked me, immediately, if he 
% New York City 88 43 43.4 could take up sexual intercourse with his 
Bronx, New York 5,794 360 6.2 wife again ! 
Boston 5,845 79 1.3 
s; Wirzburg, Germany 8 337 149 9 Rambo,’ Vellore, N.A., India, writes: “A 
Rome 17,380 326 1.8 (Madhya Pradesh) indicated that one of 
Quetta, Pakistan 7,600 1,965 25.8 
Bhiwani, Punjab-India 45,716 7,596 16.6 every hundred of the population had oper 
Bombay 8,373 able cataract. 
Covton 70479 1.523 16 That senile cataract is very frequent in 
. Tokyo 6,272 92 1.4 India is also proved by the fact that, like 
Tokyo 4,576 143 3.1 
2’ 500 35 Elliot, Caccamise found 30 percent of the 
a Kobe, Japan 5,009 226 4.5 cataract patients had a morgagnian cataract 
Melbourne 30,280 216 0.71 
| Sidney 2180 123 56 apparently many cataract patients do not 


go to a surgeon in time. Wright, who for 
many years worked in Madras, wrote me: 
“T imagine the frequency is much the same 
taking the Indian peninsula as a whole.” 

It seemed possible that the large inci- 
dence of cataract in this enormously popu- 
lated land is due to the small number of eye 


The cataract Is not only much more frequent goctors (0.0012 per mille). But this idea was 
than in our countries but develops at a much not accepted by my friends and colleagues in 
4 earlier age so that people at the end of their [agia Wright, Holland and Banaji). 
J forties, as a rule in the fifties, are operated Dr. S. N. Cooper from Bombay wrote: 
» on for senile cataract. It was maintained that A Se 
The incidence of cataract is equal in the two 
OF is a4 sexes on the whole. One ophthalmic surgeon draws 
5 special early senescence. I can hardly believe attention to the incidence of a state of dehydration 
a that, first, because life expectancy in India im some of his cataractous cases. Another surgeon 
feels that a high incidence of cataract was found in 
; Os mot — ed much shorter than it Was 1M the Sindhi community when the Sindhis evacuated 
f olden times in Europe and, second, because from the province of Sind (Pakistan) into India as 
if TABLE 2 
FREQUENCY OF CATARACT (CHANG") 
a ban Number of New Percentage Cataract 
City Patients Operations 
| Arlt Vienna (Austria) 8,451 5.10 
; Becker Heidelberg (Germany) 11,872 3.70 
| Knapp Heidelberg (Germany) 10 ,498 5.70 
Knapp New York (U.S.A.) 6,379 2.80 
7 Pagenstecher Wiesbaden (Germany) 14,619 6.30 
a Steffen Frankfurt (Germany) 44,210 3.00 
7 | von Wecker Paris (France) 13,290 14.00 
Horner Ziirich (Switzerland) 5.000 3.60 
an Ubald a.Ayuyao Manila (Philippines) 3,748 14.78 
Thacker-Neville Mukden (China) 2,287 1.74 
& Peiping (China) 12,111 0.65 
Chang, H. H. Chengtu (China) 2,789 2.61 
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refugees. He believes that this may be due to a 
great mental strain and lack of nutrition. Another 
surgeon of Delhi believes that it is due to malnutri- 
tion, ill-balanced diet and deficient vitamins, but 
does not give any reason for this assumption. 

Dr. Mathradas Pahwa who has done perhaps the 
largest number of cataract operations in the world, 
about 200,000, believes that the incidence is highest 
in Kashmir and in the Uttar Pradesh, that is in the 
valley of the Ganges and the Jumna rivers. The 
incidence is also very high in Punjab and Sind and 
the provinces irrigated by the Indus and its five 
tributaries. The incidence is perhaps lower in 
Rajputana (now Rajasthan) which is comparatively 
a barren area. But the population of Rajasthan is 
less per sq. mile than that of Uttar Pradesh. 

Dr. Tajkeff, a Polish ophthalmologist practising 
in Calcutta, believes that there is no higher inci- 
dence of cataract in India than elsewhere, as well 
as he can judge from his private practice. He feels 
that his foreign colleagues who occasionally visit 
India may be so impressed by the great number 
of cataract operations they see in the hospitals 
that they are likely to forget the size of the Indian 
population, and the relatively restricted number of 
hospitals in which all the cases are concentrated. 

I feel that the incidence of cataract, though higher 
in India than elsewhere in the world, is almost 
evenly distributed in the whole of the country, not 
sparing any race or sex. I have very little experience 
with cataracts in the European population because 
it is a floating population and probably they leave 
the country by the time the cataractous age creeps 
on them. In Dr. Mathrades’ impressions about un- 
even distribution there is a fallacy. The province of 
Uttar Pradesh is along the Ganges and Jumna, 


TABLE 3 


RELATION OF NEW PATIENTS A YEAR TO 
CATARACT EXTRACTIONS IN PAKISTAN 


AND INDIA 
Pa- Extrac- Per- 
Place tients tions cent 
uetta 7,600 1,965 25.8 
hiwani 45,716 7,596 16.6 
Amritsar 24,246 1,896 7.8 
Delhi 26,924 955 3.5 
Delhi 2,728 13 0.47 
Luknow 16,235 466 2.8 
Sitapur 37,059 3,740 10.1 
eat 14,157 680 4.8 
‘rindaban Mathura 14,041 406 2.9 
Bamdah, Bihar 23,936 2,001 50.8 
Bombay 5.05 
Bombay 16,013 519 3.2 
Bombay 18,505 955 
Calcutta 64,163 2,209 3.4 
Ratlam, Madya Bharat 8,000 200 2.5 
Indore , 306 914 5.0 
Madras 59,682 2,471 4.1 
Bangalore 46,773 927 1.9 
Coimbatore 22,000 = 1,300 6.0 
Assam 4,404 130 2.9 
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and Punjab and Sind are along the Indus river. 
These are the most thickly populated provinces of 
India, whereas Rajasthan is a desert, and mainly 
the population is on the sides of the Aravali hills 
and above the Nerbada river and the Vindhya 
mountains. My impression is that there is no pre- 
ponderance of cataract in any particular part of 
India. 

I have tried to ascertain the incidence of catar- 
act by a comparison of its incidence against glau- 
coma and the total attendance in the department 
which, however, cannot be considered scientifically 
correct. In any case it will be more correct than 
trying to compare the same with the total popula- 
tion of the state. In the latter instance there are 
such a number of patients who cannot visit the 
hospital, and places where hospital facilities are 
very poor. I believe that the incidence of cataract 
operations and glaucoma operations against the total 
attendance in the eye department of a hospital will 
at least give us a percentage of the cataracts and 
glaucomas which can be used for comparison with 
similar percentages over the world. 

The figures for the last three years are as fol- 
lows: 


Total Total 
Total Glaucoma Cataract 
Year In-Patients Operations Operations 
1955-1956 907 76 520 
1954-1955 929 60 547 
1953-1954 ORS 62 595 


I may also draw your attention to the high inci- 
dence of black cataracts and lens sclerosis in our 
country, which is the cause of one variety of 
myopia. | wonder whether lens sclerosis with brown- 
ing of the posterior cortex is quite as common in 
non-Indian countries. 


My best information on the regional dis- 
tribution of cataract came from Mr. R. W. 
B. Holland, the son of Sir Henry Holland, 
who had worked for many years in Quetta, 
Pakistan. He wrote me: 


All along the Indus valley and that of its tribu- 
taries, and in Bihar Province, cataract is known to 
be very frequent. Old people expect to get cataract. 
My father, Sir Henry Holland, who himself has 
been responsible for the removal of 50,000 to 80,000 
cataracts, has developed this in both eyes, my 
mother, who was also there for about 50 years, has 
done so too. One old hospital nurse, after 39 years 
service, has also developed it. So it would seem, pos- 
sibly, to be an acquired phenomenon to some ex- 
tent. Possibly the drought (rainfall three to eight 
inches, yearly) and strong ultraviolet light might 
have some influence. 

Cataracts are as frequent in sparsely populated 
areas as in the densely populated ones. The propor- 
tion I do not know. 

I do not think there is any racial cause at all 
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[ don’t see how the scarcity of eye doctors can in- 
fluence the number of cataracts. 

The percentage of diabetic cataract is very small 
—0.001 percent (about) of all cataracts. 


When the findings culled from the 360 
questionnaires are compared with this letter 
from Mr. Holland, all of his statements are 
verified (table 3). 

Quetta (Pakistan), 25.8 percent, Bhiwani 
(Punjab), 16.6 percent, Bamdha ( Bihar), 
50.8 percent show the greatest number of 
cataract extractions. The other percentages 
are about the same as those for the United 
States, Europe, and Australia. The only 
larger percentage (10.1 percent) is noted in 
Sitapur, another city of U.P. However, Luk- 
now, lying south of it, show only 2.8 percent. 

It is interesting to hear that both parents 
of Mr. Holland and a nurse got binocular 
cataract. Apparently that shows a local cause. 
Since the same strong ultraviolet light and 
drought are present in so many parts of the 
world, in Northwest China, Africa and 
America without a high number of cataract, 
[ am inclined to believe that some special 
factors are inherent in the soil or in the food. 

We see that different ophthalmologists 
working in India, differ very much in their 
opinion but we may still assume that senile 
cataract is much more frequent in some In- 
dian territories than in others. As we do not 
know very much about the origin of senile 
cataract, a better knowledge of those parts 
of India where senile cataract is especially 
frequent may lead us to new investigations 
and a new knowledge of some etiologic fac- 
tors. 

Cataract is rare in China. Maxwell® con- 
sidered cataract “not a specially common dis- 
ease in China.” 

According to my”® inquiries in 1924: 

Senile cataract seems to be less frequent all over 
China than in Europe. The same holds good for 
Manchuria where in the hospital in Mukden 3,000 
patients were treated in a year and 16 cataracts 
(0.53 percent) were operated on. In Korea the 
number of cataracts is seemingly more frequent 
than in China and in Japan the amount of cataract 


is more or less the same as in Europe, possibly 
somewhat larger; as Prof. Ichikawa in Kyoto op- 


erated about 200 cataracts among 6,000 new patients 
in a year (3.3 percent). 

It is striking that one encounters only very rarely 
old people with white hair on the roads of China 
while in Korea one can see many. Possibly one 
reason is that the hair of the Chinese begins to 
turn gray much later than that of Europeans and 
it is very frequent that one sees people of 60 or more 
years, even 65, who have quite dark hair. The people 
in Japan, as I was told, do not get as old as Euro- 
peans ; this may be caused by the not very nutritious 
food they get. Ripe senile cataract is mostly ob- 
served between 55-60 years. That means much earlier 
than in Europe. 

It is quite difficult to guess the frequency of 
cataract in China because without doubt many Chi- 
nese do not care if their vision decreases with 
advancing age or if they get blind. Old people no 
longer work as their children have to take care of 
them according to the law. They hardly ever leave 
their houses as nature in many parts of China is not 
very attractive during many months of the year and 
the wind and dust keep them in their homes where 
they can orient themselves quite well. Old people 
also read only exceptionally; frequently their chil- 
dren and grandchildren do their reading for them. 
Dr. Grimm, a German ophthalmologist in Tsinanfu 
had operated on seven patients with cataract very 
successfully and promised to give them cataract- 
glasses gratuitously later on. Not a single one of 
these patients returned to get glasses although they 
lived in the same city. They were all satisfied with 
the amount of vision they got by the operation and 
were not eager to improve it. 

Specially important I consider the fact that I so 
rarely saw incipient cataract, which shows a small 
frequency of cataract in China. 


The statistics of H. T. Pi in Chang's" 
paper of 0.65 percent prove my statement." 
Later W. S. Mao™ found senile cataract in 
2.51 percent of all eye cases. 

There is a discrepancy concerning cataract 
operations in Japan: Prof. Ichikawa told me 
in 1925 that he had operated on 3.3 percent 
of his new patients, while now two hospitals 
from Kyoto show 1.7 percent (125 extrac- 
tions in 9,515 patients). In general, accord- 
ing to the questionnaires, the frequency of 
cataract in Japan is similar to that in Europe. 

According to Dr. Cooper diabetes is very 
frequent in India due to carbohydrates (rice ) 
being the staple diet of the majority of the 
population, but does not appear to contribute 
more than three percent to the incidence of 
cataract. The highest incidence of diabetes in 
cataractous patients has been reported from 
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New Delhi's Dr. Schroff’s Charity Eye Hos- 
pital, about six percent. 

Diabetic cataract in Quetta was estimated 
by Mr. Holland as about 0.01 percent. In 
China Chang" found a very small number of 
cases, 0.8 percent. I had the impression that 
in South India and Ceylon diabetic cataract 
is much more frequent than in Vienna. 

It would be a great service if the Inter- 
national Council of Ophthalmology would 
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consider an “ophthalmologic year’ similar 
to the “geophysical year.” The main object 
would be to compose an adequate, precise 
questionnaire and to send it out to all the 
eye hospitals and eye department in the 
world; they would be asked to collaborate 
and make exact statistics for one year. Such 
research would bring an immense advantage 
to our specialty. 
Karl Wolf strasse 14. 
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OpuHTHALMIC MINIATURE 


I determined to puncture the (detached) retina in hope of improving 
sight. At evening, with the aid of Dr. Agnew, who held the upper lid, 
| performed the operation. The patient, placed under a gas light, and 
the eye illuminated by a mirror attached by an elastic band to my forehead, 
a broad, double-edged needle was entered between the superior and exter- 
nal recti muscles, and advanced until its point was distinctly seen in the 
vitreous humor; it then was plunged into the highest part of the retinal 
sac, and the point carried backwards to enlarge the perforation. Blood 
at once flowed into the vitreous. Applied a compress and bandage. 


Tr. Am. 


H. D. Noyes, 
Cases, of Sub-Retinal Effusion, 
Ophth. Soc., 1:part 2;36, 1866. 
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EpITEeD BY FRANK W. NEWELL, M.D. 
950 East 59th Street, Chicago 37, Illinois 


Abstracts of papers presented at the meeting of the East-Central Section of the Association for Research 
in Ophthalmology, Inc., Rackham Amphitheatre, Ann Arbor, Michigan, January 4, 1960. 
V. Everett Kinsey, Section Secretary 
Kresge Eye Institute, Detroit, Michigan 


Parasympathomimetic properties of ocular ex- 
tracts. Morton B. Waitzman, Ph.D., Laboratory 
for Research in Ophthalmology, Western Re- 
serve University, Cleveland, Ohio. 
Parasympathomimetic properties of substances 

extracted from hog ocular tissues have been in- 

vestigated. Assay procedures were performed on 
muscle bath preparations of rat colon. Ambache 

(J. Physiol., 135 :114, 1957) described such proper- 

ties for similar extracts of rabbit irises. 

It was found that parasympathomimetic effects, 
not acetylcholinelike (contractions not affected by 
atropine), were present in extracts of ciliary mus- 
cle, iris dilator pupillae, and whole iris tissue. 
Parasympathomimetic effects which were acetyl- 
cholinelike (effects reversed by atropine) were 
present in ciliary process extracts. These results 
may have implications concerning any effects these 
substances might have on the accommodation, or 
pupillary reflexes, or on some phases of aqueous 
humor dynamics. 


A method for evaluating local anesthetics in oph- 
thalmology: A preliminary report. William G. 
Everett, M.D., and James W. Finlay, M.D. De- 
partment of Ophthalmology, University of Pitts- 
burgh, School of Medicine, Pittsburgh. 


Anesthetic blocking agents utilized in ophthal- 
mic surgery have been studied by comparing abo- 
lition of sensation or pupillary reflex. The duration 
of the motor block resulting from injection of these 
drugs has not been considered. A new method of 
evaluation of drug-induced oculomotor paralysis 
by employing the phenomena of optokinetic ny- 
stagmus in monkeys is presented. 


Tonometry as a research tool. Elizabeth P. Olm- 
sted, M.D., Buffalo, New York. 

The indentation tonometer of Schigtz possesses 
an intrinsic error in its susceptibility to variations 
in “scleral rigidity” from eye to eye. However, due 
to its high utility in the measurement of intraocu- 
lar fluid dynamics, methods have been developed 
to correct this error by combining indentation and 
applanation tonometry directly to measure the 
scleral rigidity coefficient of the individual eye. It 
is suggested that this medsurement is of itself use- 
ful as a criterion of scleral tissue elasticity in the 


study and evaluation of a variety of physical con- 
ditions manifested in the eye. 

The lowered scleral rigidity recorded in myopia 
is cited as a manner of studying the altered refrac- 
tive state of the eye. Evidence of reduced scleral 
tone in thyrotropic exophthalmos as contrasted 
to an increase in thyrotoxic proptosis is offered as 
a means of furthering understanding of endocrine 
exophthalmos. This is interrelated with recent in- 
dication of change in scleral rigidity with water 
metabolism, giving a further point of contact of 
scleral tone to endocrine function. 


Structural details of the emissaria of the canal of 
Schlemm. H. R. Hausler, M.D., and Th. M. Si- 
bay, M.D., University of Toronto, Toronto, On- 
tario. 


The canal of Schlemm was injected in 10 human 
eyes with the aid of a microcannula and using a 
silver staining technique. It was found that the sil- 
ver solution was carried through the emissaries of 
the canal to the subconjunctival venus plexus, and 
that the emissaries had characteristic structural! 
details, as shown on a number of slides. 


Some structural details observed on retinal blood 
vessels of diabetic patients. H. R. Hausler, M.D., 
and Th. Sibay M.D., University of Toronto, Tor- 
onto, Ontario. 


Five post-mortem eyes of five patients with dia- 
betes mellitus were injected through the central 
retinal vessels using a silver staining technique. 
The retinas were viewed as cleared flat prepara- 
tions and it was possible on these preparations to 
study the whole vascular tree in its continuity and 
also observe structural details of individual ves- 
sels. All retinas showed multiple microaneurysms 
but retinitis proliferans was only demonstrated in 
one specimen in the form of several rete mirabiles 
growing forward into the vitreous. The outline of 
capillary endothelial cells was found absent in the 
dilated parts of the capillary forming the aneu- 
rysm—if the aneurysm was of the type showing 
dilatation of only one side of the capillary wall, 
the endothelium was usually preserved in the un- 
dilated portion. A peculiar brown-yellowish stain- 
ing area was seen lining most of the arterioles. 
This was never observed in preparations of nor- 
mal retinas. 
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Drainage openings in the trabecular wall of 
Schlemm’s canal. J. S. Speakman, M.D., Toronto, 
Ontario. 

A previous study of the inner wall of Schlemm's 
canal, using flat teased preparations and thin par- 
affin sections, disclosed large openings and deep 
grooves. In addition an unusual degree of vacuola- 
tion was seen in the endothelial cells lining the 
canal which was attributed to post-mortem degen- 
eration. 

A further examination of this region has been 
made in both monkey and human eyes, employing 
_ rapid fixation techniques to rule out post-mortem 
artefact in order to interpret the significance of the 
endothelial cell morphology more accurately. New 
evidence suggests that the structures which were 
previously thought to be vacuoles are in fact the 
openings of numerous small channels through 
which aqueous can enter Schlemm’s canal from 
the trabecular meshwork. 


Some structural details of the canal of Schlemm 
and its emissaria. H. R. Hausler, M.D., and Th. 
Sibay M.D., University of Toronto, Toronto, On- 
tario. 

The canal of Schlemm was injected in 10 normal 
post-mortem human eyes, using a silver staining 
technique described earlier. It was found that the 
silver solution was carried through the canal to 
the episcleral and conjunctival venous plexus, pro- 
ducing characteristic staining of the endothelial 
cell boundaries. The preparations were studied 
after they had been cleared in glycerine. 

The scleral wall of the canal itself was found to 
be lined by an endothelium of elongated spindle- 
shaped cells with their long axis mostly parallel to 
the axis of the canal. This pattern is interrupted 
around the openings of emissary vessels, where the 
endothelial cells assume a more irregular shape. 
The endothelium of the trabecular wall of the 
canal also consists of spindle-shaped cells but the 
long axis of these cells frequently lies at an 
oblique or right angle to the axis of the canal and, 
occasionally, the cells are arranged in whorl-like 
patterns. 

The emissary vessels of the canal mostly divide 
up immediately into a dense intrascleral plexus, 
where many complete vascular circles are formed. 
The irregularity in the shape and caliber of these 
vessels is striking. They are lined by endothelial 
cells which are wider and not as elongated as 
those lining the canal. A few emissary vessels 
show a fairly straight course through the sclera to 
the episcleral and conjunctival plexus. These ves- 
sels might form what is clinically seen as aqueous 
veins. 


Ultrastructure of the human iris. Abbott T. Kis- 
sen, Ph.D., Department of Ophthalmology, The 
Ohio State University, Columbus, Ohio. 

Iris tissue obtained at cataract surgery was pre- 
pared for electron microscopy study in the follow- 
ing manner. The tissues were fixed in osmium 
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tetroxide, dehydrated in the alcohol series and di- 
vided into two groups for embedding. One group 
was embedded in the standard n-buty! methacry- 
late medium, the other in an epoxy resin, Arala- 
dite. The purpose of the segregation was to com- 
pare the ease of preparation and the quantities of 
resolution. 

The pigment epithelium was studied and de- 
scribed. An extension of the posterior chamber as 
an intercellular fissure is also noted and its possi- 
ble significance is discussed. Cytoplasmic/cyto- 
membrane elaborations of the pigment epithelial 
cells are described. The transition zones between 
the pigment epithelium and underlying muscle 
cells were studied and the presence of a base- 
ment membrane separating the two layers of tis- 
sue was observed and described. Three types of 
stromal chromatophores, designated as A, B, and 
C were noted. The classification of the stromal 
cells is based upon the morphology of the nucleus, 
the amount and distribution of pigment granules 
and cytoplasm. As for the embedding material, it 
was concluded that Araladite is equal, if not supe- 
rior, to methacrylate. 


An investigation of the effect of autonomic drugs 
on the iris. Donald R. Bennett, M.D., Robert D. 
Biggs, M.D., and Mathew Alpern, Ph.D. Depart- 
ments of Pharmacology and Ophthalmology, 
University of Michigan Medical School, Ann 
Arbor, Michigan. 


The iris muscles are useful test objects for auto- 
nomic drug-receptor studies. However, parenteral 
administration of drugs produces both direct and 
centrally mediated reflex effects on one or both 
muscles. Conversely, isolated iris preparations 
have the usual disadvantage of such methods. In 
order to obviate some of these problems, drugs 
have been injected into the posterior chamber of 
the eye. Unanesthetized rabbits are employed. 
With a few modifications, the guinea pig may also 
be utilized. Pupil size is determined with a camera. 
Volume of fluid injected is limited to 0.05 ml. 
through a No. 30 gauge needle. Drugs are diluted 
in normal saline. Injection of 0.05 ml. saline pro- 
duces little alteration of pupil size compared to 
normal alteration of pupil size in uninjected con- 
trol eyes. A marked mydriasis, persisting for ap- 
proximately 90 minutes, is produced by 2.0 mg. of 
l-epinephrine HCl. Dose response relationships for 
the d and | isomers of epinephrine, norepinephrine, 
and isoproterenol have been determined and will 
be presented. Data on the effectiveness of paren- 
tally administered dibenzyline and dichloroisopro- 
terenol to prevent the responses of the above 
adrenergic drugs will also be presented. 


The role of fructose in lens metabolism. John F 
R. Kuck, Jr., Kresge Eye Institute, Detroit, 
Michigan. 

Fructose is relatively inactive in lens metabol- 
ism. The lens uses glucose preferentially over 
fructose and if no glucose is available the utiliza- 
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tion of fructose is but a fraction of the normal glu- 
cose utilization. Furthermore, the lens capsule is 
less permeable to fructose than to glucose. The 
fructose in the lens is apparently merely the by- 
product of a system whose primary function is the 
recycling of phosphopyridine nucleotides. Glucose 
is reduced to sorbitol with the concurrent re-oxi- 
dation of TPNH produced by the hexosemono- 
phosphate shunt. Sorbitol is then oxidized to fruc- 
tose with the concurrent reduction of DPN pro- 
duced by glycolysis. 


Composition of the vitreous humor in relation to 
that of plasma and aqueous humor. D. \V. N. 
Reddy, Ph.D., and V. Everett Kinsey, Ph.D., 
Kresge Eye Institute, Detroit, Michigan. 


The chemical composition of the vitreous humor 
in relation to that of the aqueous humors and 
plasma of the same rabbits has been determined. 

The concentration of sodium in the vitreous was 
found to be lower than that in the other intraocu- 
lar fluids and the plasma. The deficiency of this 
cation was balanced approximately by an excess 
of potassium. The concentrations of chloride, bi- 
carbonate, and ascorbate in the vitreous were 
found to be intermediate between that of the 
plasma and the posterior aqueous humor. The con- 
centration of lactate in the vitreous was indistin- 
guishable from that of the aqueous humors or 
plasma, and that of phosphate, glucose, and non- 
protein nitrogen was slightly lower than that of 
these fluids. 

The implication of these findings in relation to 
the intraocular fluid dynamics of the aqueous of 
the posterior chamber is discussed. 


The macrophages of the human retina and vitre- 
ous. J. Reimer Wolter, M.D., Department of 
Ophthalfnology, University of Michigan Medi- 
cal School, Ann Arbor, Michigan. 


Numerous stages of nonspecific reaction of the 
macrophages of the human retina and vitreous 
were studied with a special technique in many 
pathologic eyes. From the observed stages of rest, 
migration, phagocytosis, transport, delivery to the 
blood stream, accumulation, and degeneration of 
these cells it was possible to understand their na- 
ture and to gain an impressive view of their func- 
tions. 


Clinical experiences with the light coagulator. 
William H. Havener, M.D., Department of Oph- 
thalmology, The Ohio State University, Colum- 
bus, Ohio. 


The known indications for light coagulation are 
actual or incipient tears without extensive detach- 
ment, treatment supplementary to standard de- 
tachment surgery, some intraocular neoplasms and 
some iridectomies. The indications are still being 
evaluated in inflammations. Possible detrimental 
effects are discussed. 


Light scatter within the frog retina. Leo E. Lipetz, 
Ph.D., Department of Ophthalmology and Insti- 


tute for Research in Vision, The Ohio State 
University, Columbus, Ohio. 


Measurements made on living, isolated frog ret- 
inas showed that they scattered light as a function 
of angle and wavelength in much the same manner 
as ground glass. The intensity of light doubly scat- 
tered within the retina so that it emerged from the 
back side perpendicular to the retina was meas- 
ured as a function of the distance from the edge 
of the incident light beam. The functions so deter- 
mined for the unbleached and bleached retinas are 
compared with the spatial summation functions 
for the frog and human retinas as deduced from 
other work. 


The use of domestic animals for experimental oph- 
thalmology. Jack H. Prince, Institute for Re- 
search in Vision, Ohio State University Re- 
search Center, The Ohio State University, Co- 
lumbus, Ohio. 

There is a growing awareness that the ocular 
anatomy of the animals used in experimental oph- 
thalomology is sufficiently different from that of 
man to make the results of some experiments quite 
inadequate as a basis for application to human 
subjects or patients. It is also becoming evident 
as a result of our extensive anatomic dissections 
that there may be animals which have hitherto 
been ignored, but which are easily available for 
special types of experiments. 


An hypothesis concerning the etiology of strabis- 
mus in nonparalytic strabismus. Samuel C. Mc- 
Laughlin, Jr.. M.S., Department of Ophthalmol- 
ogy, University of Michigan, Ann Arbor, Michi- 
gan. 

An hypothesis is advanced concerning the etiol- 
ogy of strabismus in patients who have no sensory 
or motor obstacle to fusion. The hypothesis as- 
sumes that the cause of onset in these patients is a 
temporary or remediable condition which ‘is no 
longer present at the time of examination, and that 
the persistence of the strabismus is to be accounted 
for in terms of a perceptual disorder which is ac- 
quired in adaptation to the temporary condition. A 
specific perceptual disorder is described; it is 
shown that this disorder is present in all patients 
who have a well-established strabismic condition; 
and it is shown that the disorder constitutes an ob- 
stacle to fusion and is capable of accounting for 
the persistence of the strabismus condition. 


An apparatus and procedure for use in the man- 
agement of comitant strabismus. Samuel C. Mc- 
Laughlin, Jr., M.S., Department of Ophthalmol- 
ogy, University of Michigan, Ann Arbor, Michi- 
gan. 

A novel method of treating strabismus patients 
has been described previously. An apparatus and 
procedure which greatly facilitates the clinical 
application of that method is described. The ap- 
paratus consists primarily of a light box which, 
when used in conjunction with a suitable polaroid 


viewer, presents a different configuration to each 
eye. The two configurations are independently il- 
luminated, and can be turned on and off separately 
by means of switches which are operated by the 
examiner. 


Changes in the pigment granule composition of the 
human retinal pigment epithelium during aging. 
Barbara Wiard Streeten, M.D., Department of 
Ophthalmology, University of Michigan Medical 
School, Ann Arbor, Michigan. 

Of all the functions of the retinal pigment epi- 
thelial cell, that of pigment production is the most 
obvious, yet even the normal distribution of pig- 
ment has not been adequately described. A study 
of the pigment epithelium has been made in 25 nor- 
mal human eyes, from fetal life through the age of 
70 years. By the use of whole mounts and frozen 
sections, consistent changes in the regional gran- 
ule population can be followed over this age span. 
Especially interesting is the appearance of almost 
colorless granules, apparently in the early post- 
natal period. While sparse at first, these granules 
become extremely numerous with morphologic dif- 
ferences regionally. Their intense sudanophilia 
with Sudan Black B and other related histochemi- 
cal characteristics set them apart from the familiar 
cigar or spindle-form granules. Their relationship 
to the more pigmented round forms appears to be 
closer. 


A modification of ophthalmodynamometry in oc- 
clusive disease of the carotid artery. Manos A. 
Petrohelos, M.D. and Richard E. Preston, 
M.D., University of Michigan Medical School, 
Ann Arbor, Michigan. 


Recognizing the need for refinement of diagnos- 
tic procedures in detecting occlusive disease of the 
carotid artery a modification in the usual tech- 
nique of ophthalmodynamometry was tried. Pa- 
tients clinically suspected of having such a condi- 
tion were placed on a “tilt-table” and retinal artery 
pressures were determined simultaneously with 
systemic blood pressure in each arm. The proce- 
dure was then repeated after tilting the subject 
into an upright position of either 45 or 80 degrees. 
All patients with established occlusion or severe 
insufficiency (the majority having angiographic 
confirmation) revealed an accentuation of the reti- 
nal artery pressure difference between the two 
eyes when tilted to the upright position. 

It appears that tilting of the patient from supine 
to erect or semi-erect position affords a provoca- 
tive means of sensitizing ophthalmodynamometry 
and thereby refining its already established use in 
carotid artery occlusive disease. 


How valid is a scleral tonometer? Raymond E. 
Hogg, M.D., and Mathew Alpern, Ph.D., De- 
partment of Ophthalmology, University of 
Michigan Medical School, Ann Arbor, Michigan. 
Wolfe has described a tonometer designed to 
measure the intraocular pressure when placed on 
the sclera. Experiments have already established 
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that measurements with this type of instrument 
are quite repeatable. The present study was car- 
ried out to determine how accurately a scleral 
tonometer actually measures what it purports to 
measure. The study was divided into two parts: 

In the first part, 11 enucleated animal eyes were 
subjected to various pressures which could be 
accurately measured with an open-tube water 
manometer and the intraocular pressure was de- 
termined simultaneously with the scleral tonome- 
ter. As a control the same measurements were 
also carried out with a standard clinical (Schigtz) 
corneal tonometer. The scleral tonometer ap- 
peared to be much less sensitive to changes in 
pressure than the corneal tonometer and the re- 
sults from the latter appeared to be less variable. 
On the average changing the intraocular pressure 
by 55.1 mm. Hg was associated with a measured 
difference of pressure of 512 mm. Hg with the 
corneal tonometer, but only 22.5 mm. Hg with 
the scleral tonometer. When the measured pres- 
sure was plotted against the induced pressure the 
slope of the average curve for the corneal tonome- 
ter was 0.91; for the scleral tonometer it was 0.41 
When the results for the two instruments were 
compared on individual eyes, the corneal tonom- 
eter curves showed significantly greater slopes 
(p 0.001) than did the ones for the scleral tonom- 
eter. 

In the second part measurements were made 
with the two instruments on 86 eyes of clinic pa 
tients. The results of the second part are in agree- 
ment with those of the first part—the scleral 
tonometer appeared to be much less sensitive than 
the corneal tonometer. Although the correlation 
coefficient between the two measurements (r= 
0.596) is significantly larger than zero, it is not 
large enough to validate the use of this particular 
scleral tonometer as a method of measuring the 
intraocular pressure; 


The frequency distribution of visual acuity among 
a group having 20/20 vision or better. Clement 
McCulloch, M.D., N. C. Turnour, F/L, J. R. 
Smiley, F/L, and A. W. Brown, F/O, Institute 
of Aviation Medicine, Toronto, Ontario. 

Using a set of 41 slides, the visual acuity of per- 
sonnel, having at least 20/20 visual acuity unaided, 
was determined. A group of 87 subjects had a 
mean visual acuity of 20/10 with a standard de- 
viation of 1.34. The difference of the means for the 
100 percent, 50 percent and zero pass levels was 
one acuity unit for each interval. 


Visual functions of “typical” and “atypical” con- 
genital achromatopsia.* H. Richard Blackwell. 
Ph.D., and O. Mortenson Blackwell, A.B., In- 
stitute for Research in Vision and Department 


* Measurements made while we were associated 
with the Vision Research Laboratories and the 
Department of Ophthalmology, University of 
Michigan. The patients were examined and re- 
ferred by Harold F, Falls, M.D. 
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of Ophthalmology, The Ohio State University, 
Columbus, Ohio. 


The visual functions of 10 male congenital 
achromats and various members of their families 
have been subjected to extensive psychophysical 
study. Measurements include color discrimina- 
tion, luminosity at two luminance levels, acuity as 
a function of luminance in white and blue light, 
dark adaptation for white and blue test stimuli at 
the fovea and at a 15-degree peripheral location. 
Three categories have been established into which 
eight of the cases can be fitted. 

The first category corresponds to what has been 
called typical achromatopsia. These patients ex- 
hibit the typical rod photoreceptor system only. 

The second category corresponds to what we 
have previously designated blue monocone mono- 
chromacy. These patients exhibit a monochro- 
matic system at high luminance with a narrow ac- 
tion spectrum peaking at about 440 millimicrons. 
They exhibit a monochromatic system at low 
luminance with an action spectrum corresponding 
to the usual rod action spectrum, modified by 70- 
percent concentration of macular xanthrophyll. At 
intermediate luminance levels these patients ex- 
hibit a dichromatic system based upon blue cones 
and rods. 

The third category is intermediate between the 
first two. At high luminance, there is a monochro- 
matic system with an action spectrum represent- 
ing a mixture of blue cones and rods. At low 
luminance there is a monochromatic system with 
the usual rod action spectrum. 

The remaining two patients fitted into different 
categories under different conditions. For one, 
this was shown to depend upon the mode of fixa- 
tion. These results suggest that many cases of 
typical and atypical achromatopsia may have 
equivalent sensory mechanisms. 


Newer methods for eye research. J]. M. B. Blood- 
worth, Jr.. M.D., The Ohio State University, 
Columbus, Ohio. 


This laboratory is engaged in the study of flat 
preparations of the retina and choroid from 
routine autopsy material. The major problem un- 
der study is diabetic retinopathy and a search for 
related vascular changes in the flat preparations 
of the choroid. The techniques involved are the 
flat preparation of the whole retina and choroid 
followed by re-imbedding of unusual areas with 
routine histologic sections and special stains. 


Centrally fixed flicker thresholds in amblyopia. 
Mathew Alpern, Ph.D., Donald B. Flitman, 
M.D., and Robert H. Joseph, M.D., Department 
of Ophthalmology, University of Michigan 
Medical School, Ann Arbor, Michigan. (Assisted 
by Grant No. B-1578 from the United States 
Public Health Service, Department of Health, 
Education and Welfare.) 


It has been variously reported that the critical 
flicker frequency for the center of the field in the 
amblyopic eye is lower than, and the same as, that 
of its nonamblyopic fellow. Either of these results 
is easy to obtain, depending on whether or not 
the fluctuations in the diameter of the pupil are 
prevented from influencing the amount of light 
reaching the retina. In order to find out whether 
this is due to the influence of light at a specific 
retinal illuminance, the relationship between criti- 
cal flicker frequency and retinal illuminance was 
determined over a wide range in the normal and 
amblyopic eyes of a number of such observers. The 
results were analyzed in terms of current theories 
of the nature of the reduction of vision in ambly- 
opia. 
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SHORTENING ANTERIOR CHAMBER IN ANGLE- 
CLOSURE GLAUCOMA 


Dr. GeorGe Gorin described a group of 
cases of glaucoma with an atypical mode of 
closure of the angle. Instead of the angle 
closing first at its entrance, as is the rule, a 
progressive closure, beginning in the periph- 
ery of the angle and progressing toward 
the line of Schwalbe, occurred, the closure 
consisting of a permanent fusion between 
the root of the iris and the trabeculae over- 
lying the canal of Schlemm. This appears 
gonioscopically as “shortening of the angle.” 

Gonioscopically the classical acute angle- 
closure glaucoma shows a closed angle dur- 
ing an attack, and reopened angle between 
attacks. In the present type of case, the an- 
terior part of the trabecular meshwork is 
visible even when tension is elevated. This 
may, therefore, appear to be an “open angle” 
when in fact it is closed. The differential 
diagnosis is whether the whole trabecular 
band, and particularly the scleral spur, can 
be seen. If it can be seen, shortening of the 
angle does not exist. If it cannot be seen, 
then either shortening exists or the angle 
is too narrow to permit visualization. These 
cases can sometimes be differentiated by ex- 
amining the displacement of the focal lines 
of the slitbeam at the angle. 

The cases presented had the following 
features: 

1. Shortening of the angle due to synechias 
produced by an assumed pathologic process ; 
the adhesions began posterior and advanced 
forward. In the late cases the iris is pulled 
up to the line of Schwalbe and the angle is 
completely closed. 


2. The chamber is not shallow; it ts 
normal or moderately deep. 

3. A noncongestive course. Impairment of 
outflow sets in gradually and tension is 
only moderately elevated. 

4. Dark-room test and mydriasis increase 
the tension. 

Early iridectomy is the best treatment. 
Delay results in gradual progressive closure. 
Even after early iridectomy, miotics may be 
necessary since some of the synechias may 
have permanently blocked part of the tra- 
becular meshwork. 

Discussion. Dr. Posner: Dr. 
Gorin’s paper is a distinct contribution to 
the management of glaucoma. The type of 
angle which he describes has always puzzled 
us and must have puzzled many others who 
look to gonioscopy for aid in the diagnosis 
and classification of glaucoma. — 

I] examined gonioscopically the patient 
whose case Dr. Gorin reported and found 
the angle open when the tension was ele 
vated, hence I thought she had chronic simple 
glaucoma. Nevertheless, mydriasis precipt- 
tated an acute attack of angle-closure glau- 
coma. I did not see the entire angle and 
I was misled into assuming that the re- 
mainder of the angle was merely hidden 
from view. The Gestalt phenomenon often 
plays tricks with our senses. To illustrate 
what is meant by gestalt: We may see only 
three legs of a table, but we assume that the 
fourth leg is there but hidden from view; 
yet, the fourth leg may actually be missing. 

As Dr. Gorin pointed out, in an eye with 
a shortened angle the clinical picture often 
suggests chronic simple glaucoma; and so 
does the gonioscopic appearance, at least to 
an untrained eye. Yet, a careful history and 
appropriate provocative tests lead us to sus- 
pect angle-closure glaucoma. The presence 
of peripheral anterior synechias, on the other 
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hand, are adequate criteria for regarding the 
case as secondary glaucoma. The case thus 
has elements of all three types of glaucoma 
in varying mixtures. This explains why diag- 
nosis is so difficult and often uncertain. 

| want to say a word or two regarding the 
pathogenesis of shortening of the angle. It 
still remains a mystery why some eyes de- 
velop synechias in noncongestive angle- 
closure glaucoma, while most eyes do not. 
Possible factors favoring synechia formation 
are: 

1. Presence of trabeculitis, or inflamma- 
tion of the trabecular meshwork. 

2. Abnormalities of endothelial cells of the 
trabeculae and of the iris opposite the tra- 
beculae (dystrophy, desquamation ). 

3. Transudation of hyaluronic acid from 
the trabeculae into the anterior chamber, fol- 
lowed by fibroblastic proliferation. 

4. Transudation of plasmoid fluid from 
Schlemm’s canal through the trabeculae into 
the anterior chamber, followed by fibrin for- 
mation and eventually fibrosis. 

This process of agglutination of the walls 
of the angle and subsequent fusion may be 
independent of the mechanism of angle clos- 
ure. Of course, the proximity, and periodic 
contact of the walls of the angle favor this 
process. But it is by no means limited to 
eyes with narrow angles. An analogous 
process is observed more rarely but, never- 
theless, in a sufficient number of cases to be 
worthy of note, in eyes with wide angles. 

From my own experience I can divide 
these cases into three groups: 

1. Aphakic glaucoma with deep anterior 
chamber, not caused by either delayed re- 
formation of the anterior chamber or frank 
iridocyclitis. After uncomplicated intracap- 
sular extractions, the angle may become 
filled by loose, pigmented tissue “which re- 
sembles iris and bridges the angle. Glaucoma 
may or may not ensue, depending on how 
dense and how extensive is this tissue. My 
last two cases occurred in patients with 
chronic simple glaucoma whose tension had 
been well controlled for some time preopera- 


tively. 


2. Essential atrophy of the iris. In this 
condition I have observed the development 
of synechias from the formation of a few 
isolated fine threads bridging the angle to 
their coalescence and contraction, and finally 
a massive drawing of the iris toward the 
trabecular band. 

3. Endothelial dystrophy which may be 
associated with mild uveitis, trabeculitis, or 
posterior embryotoxon. In endothelial dys- 
trophy and posterior embryotoxon, synechias 
similarly bridge the angle and later contract, 
with the result that either Descemet’s mem- 


brane becomes detached or holes form in the 


iris stroma, or both. 

Finally a word regarding the treatment of 
eyes with shortened angles. Dr. Gorin has al- 
ready emphasized the importance of using 
miotics even after iridectomy. It is not so 
much the contraction of the pupil as the 
stretching of the iris which helps prevent 
contact between it and the trabeculae, and 
thus counteracts the tendency to formation 
of synechiae. Early iridectomy is important, 
because after this operation the angle widens 
and the entire chamber deepens. 

When performing the iridectomy, the in- 
cision should be made ab externo and should 
be placed at the limbus, not behind the lim- 
bus. The periphery of the anterior chamber 
does not extend two mm. behind the limbus 
as in the normal eye; in fact, it may not ex- 
tend farther than Schwalbe’s line in some 
sectors. If the incision is placed too far back, 
one is very apt to injure ciliary body, break 
the zonule and precipitate a malignant glau- 
coma. Within the past month I saw two 
cases of malignant glaucoma, both occurring 
after surgery for chronic noncongestive an- 
gle-closure glaucoma with shortened angles. 
Both cases I believe were attributable to 
placement of incisions two mm. behind the 
limbus. Both cases responded satisfactorily 
to lens extraction. 


SKIN GRAFTING 


Dr. Peter H. BaLten: Because of the 
reluctance of many ophthalmologists to en- 
ter upon substantial reconstructive work 
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around the eye, many of our patients will 
come under the care of those without train- 
ing adequate to recognize eye pathology. 
This may lead to disastrots results. There 
should be no hesitation on the part of the 
eye surgeon in obtaining free skin, either 
split thickness or full thickness. 

The best match for lid skin is skin from 
the fellow upper lid. Split-thickness grafts 
may be used where a larger area is needed 
than can be so supplied. The use of the elec- 
tric dermatome is very helpful in taking thin 
split-skin grafts. 

A motion picture showing the use of the 
Brown electric dermatome was shown. Lid 
adhesions were prepared and the scarred and 
distorted tissue of the lids (in the case of 
scarred lids following an infected stab 
wound) removed. The graft was then su- 
tured into place. 

A full-thickness graft was also pictured. 
It is important to dissect down to normal 
elastic tissue; finger exploration is better 
than visualization alone. 

The procedures can and should be applied 
by ophthalmologists. Skill with the Brown 
dermatome is easily acquired. 

Discussion. Dr. SipNEY Fox reviewed the 
history of skin grafting. He agreed that oph- 
thalmologists are the ones who should do 
this type of graft. He showed slides of 
cases where three and four lids were re- 
paired by a single large split graft. 

Dr. Byron SMITH complimented Dr. Bal- 
len on his presentation and on the absence 
of eponymic terms for full-thickness and 
split-thickness grafts. He prefers to use no 
lid adhesions; instead he puts the lid on a 
greater stretch by pulling on sutures placed 
along the lid margin. In this way a consider- 
ably larger graft may be used. 


MECHANISMS IN CONVERGENCE AND DIVER- 
GENCE 
Dr. Ropert S. JAMPEL: It is generally 
believed that there is a “convergence center” 
in the third nerve nucleus in the midbrain, 
but there is little evidence for such a center 
and considerable against it. 
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Phylogenetically conjugate movements are 
a late development, occurring only in mam- 
mals. 

Experimentally convergence can be pro- 
duced by cortical stimulation but not un- 
equivocally by midbrain stimulation. 

Clinically convergence and divergence 
paralysis can occur in cortical disease. 

Anatomically the evidence for the pres- 
ence of and function of the “nucleus of 
Perlia” is very scant and mostly conjectural. 

It is unlikely that a newly developed func- 
tion would have a center in the “old” or mid 
brain. Complex functions like speech and 
chewing do not have a median midbrain 
representation. 

Dr. Jampel concludes, therefore, that con 
vergence and divergence are integrated on a 
cortical level, there is no integrating or con. 
trolling center in the midbrain for them, and 
that the nucleus of Perlia is probably a myth. 

Alan H. Barnert, 
Recording Secretary. 


OPHTHALMOLOGICAL 
SOCIETY OF MADRID 


February 14, 1959 
Dr. MARIN AMAT, presiding 


(GROENOW TYPE | NODULAR OPACITY OF THE 

CORNEA 

Dr. Arjona: A woman, 64 years of age, 
complained of progressive loss of vision. 
Slitlamp examinations showed multiple cen- 
trally located small nodules of the corneal 
stroma in both eyes, separated from each 
other by completely transparent cornea. 
There was no ciliary or conjunctival hyper- 
emia. The patient has a younger sister, aged 
42 years, presenting a similar clinical picture 
but less advanced. Dr. Arjona Santos com 
mented on the chemical composition of the 
nodules, the familial character and the rela- 
tion to the type Il or macular opacity of 
Groenow. He admitted the entity to be inde- 
pendent of lattice corneal dystrophy. 

Discussion. Dr. Loz DE LA FUENTE said 
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he had a case of Groenow type II macular 
opacity on which he performed a corneal 
keratoplasty and will make a pathologic study 
of the cornea obtained. 

Dr. MARIN AMAT reminded those present 
of the beautiful specimens of this entity 
shown by Prof. Fuchs in 1920 during his 
pathology course in Madrid and summarized 
the main differences of the nodular and 
macular type opacity—the nodular or Groe- 
now type | is more circumscribed and hence 
impairs the vision less, the macular form is 
more diffuse. The first type is transmitted 
directly from father to child; the second in a 
recessive fashion from grandparents to 
grandchildren. 

Both types are well differentiated from 
the lattice degeneration of the cornea. 


March 11, 1959 


(CASE REPORTS 


Dr. Leoz DE LA FUENTE presented a case 
of diabetic retinopathy. 

Numerous microphotographs were shown 
proving the similarity of the lesions of the 
retinal capillaries and those of the renal glo- 
merulus, In both there was a hyaline degen- 
eration of the internal layer of the capil- 
laries, with deposits of fibrinoid degenera- 
tion. In a few of the slides sacular micro- 


i. aneurysms were seen communicating with the 


capillaries. Dr. Leoz reaffirmed that micro- 
aneurysms are not specific of diabetic retinop- 
athy since they are seen in other diseases 
and even in a normal retina. 

A photograph of a melanoma of the lim- 
bus was shown, which appeared to cover part 
of the cornea and seemed to _ penetrate 
the globe at the limbus. After enucleation it 
was demonstrated that the melanoma had 
not penetrated the eye. 

Several microphotographs of leukemic 
retinitis were presented. 

A photograph was shown of a case of der- 
matomyositis of the upper lid. 

Another photograph demonstrated an ery- 
thematous lupus of the lower lid. 


Several microphotographs presented a case 
of trico-epithelioma of the lid. 


ROTHMUND SYNDROME 


Dr. Soto spoke about two cases of Roth- 
mund syndrome occurring in two brothers. 
The eldest, aged 22 years, presented café- 
au-lait spots spread over the body, diminu- 
tion of vision, body underdeveloped, femi- 
noid distributions of fat, testicular atrophy, 
and so forth. 

There was bilateral aphakia (surgical) and 
osteoporosis. 

The other brother, aged 19 years, pre- 
sented a similar group of symptoms but less 
marked. Visual acuity was diminished, due 
to bilateral lens opacities. 

Dr. Soto compared the syndromes of 
Rothmund and of Werner. Both syndromes 
presented visual and cutaneous lesions but 
in Rothmund’s syndrome the cataract appears 
bilaterally in the first month of life and 
progresses rapidly, while in the Werner syn- 
drome the cataract appears during the third 
decade of life. 

Rothmund’s syndrome follows a recessive 
type of inheritance while Werner's is of 
the dominant character. The cutaneous le- 
sions of the latter syndrome closely resemble 
those of sclerodermia. 

Discussion. Dr. Leoz commented that in 
the Werner syndrome the patient may pre- 
sent cataract and sclerodermia or the sclero- 
dermia may be missing; that is, the inherit- 
ance refers not to the lesions themselves but 
to a predisposition to congenital anomalies. 
The difference between both syndromes is 
the chronologic order at which the disease 
manifests itself, showing endocrine, ocular, 
and cutaneous participation. 

Dr. BARTOLOZZI inquired about the plate 
of origin of the patients and the genealogy 
of the two brothers. 

Dr. Soto replied that the patients are 
from Albacete and that he has no other fam- 
ily history. 

Olga Ferrer, 
Translator. 
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DONDERS AND ASTIGMATISM 


Donders was the first great ophthalmolo- 
gist to investigate assiduously the problems 
of refraction and the first to impress upon 
the profession the prevalence and impor- 
tance of astigmatism. His initial paper on 
this subject, which appeared just a century 
ago in Graefe’s Archiv, introduced the term, 


“Astigmatismus” to the German language. 
The primary discoveries relating to astig- 
matism were made by physicists and mathe- 
maticians. In 1670, Newton noted the astig- 
matism of oblique bundles of rays in spheri- 
cal lenses in his lectures at Cambridge Uni- 
versity. The celebrated blind mathematician, 
Leonard Euler, who flourished in the gen- 


1053 


1054 EDITORIALS 


eration after Newton, worked out the cur- 
rently used general formula of the power of 
cylinders at various angles from the axis 
and deduced from it that like cylinders at 
right angles are optically equivalent to a 
sphere of the same power. The first scientif- 
ic use of a cylindrical lens was made by 
Fresnel in 1819 for the purpose of obtaining 
a luminous line. 

In 1747, Porterfield invented an instru- 
ment which he named optometer for the 
measurement of simple myopia and hyper- 
opia. The optometer, though now obsolete, is 
historically important. Young, while using 
his own optometer, was the first to reveal 
and measure the astigmatism of a human 
eye, in 1801. In 1827, the astronomer, 
George B. Airy, first utilized a cylinder for 
the correction of ocular astigmatism. How- 
ever, another Englishman, John I. Hawkins, 
had the idea independently a year earlier. 
He wrote: 

Recently by the use of the optometer I ascertained 
that the indistinctness of my right eye is occasioned 
by the vertical focus of that eye being greater than 
the horizontal focus. 1 contemplate making a glass 
that shall show greater magnifying power vertically 
than horizontally, to accomplish which I shall avail 
myself of a plan patented by Chamblant of Paris, 


and make the surfaces of my glass segments of 
cylinders, one side vertical and the other horizontal. 


In 1849, Airy reported a change in his 
eye; both the myopia and astigmatism had 
diminished. He referred to the latter as “a 
geometrical phenomenon to which the term 
astigmatism was very happily afhxed by the 
present master of Trinity College, Rev. Dr. 
Whewell.” Edward Jackson and Swan Bur- 
nett, however, preferred “astigmia,” as this 
term is etymologically more correct and har- 
monizes with all other words relating to the 
optical condition of the eyes, such as myopia, 
asthenopia, esophoria, exotropia and so on. 

The articles of Airy stimulated intellec- 
tuals in England and America to note their 
own astigmatism and to attempt correction. 
In 1828, John McAllister of Philadelphia 
ground a plano lens with a concave cylinder 
axis horizontal for Rev. Goodrich, which 


was the first ever made in this country. 

J. C. F. Sturm, a Swiss mathematician, in 
1845 published in French the first complete 
analysis of the refraction of light by an 
astigmatic system. In 1849, Stokes intro- 
duced a test based on two rotating cylinders 
of equal but opposite power. The idea sur- 
vives now only as a malingering test in a 
simplified adaptation by Edward Jackson. 

The ophthalmometer of Helmholtz, in- 
vented in 1854, permitted an accurate deter- 
mination of the radii of the principal merid- 
ians of the cornea. Calculation showed that 
each millimeter of difference in these radii 
produced six diopters of astigmatism. An 
earlier device, the Placido disk of concentric 
rings, had proved useful in the detection of 
corneal asymmetries manifesting high astig- 
matism, irregular astigmatism or conical 
cornea. Extensive use of the Helmholtz oph- 
thalmometer by Donders enabled him to 
demonstrate, in 1860, the hitherto unsus- 
pected prevalence of significant corneal 
astigmatism. To learn the total astigmatism 
Donders used an optometer provided with a 
stellate figure borrowed from Helmholtz 
and measured the foci of the principal me- 
ridians. Astigmatism had been considered 
until then a rare anomaly and the remarks 
by Hays in 1854 concerning three patients 
of astigmatism fitted with lenses were con- 
sidered noteworthy. 

In 1862, Donders published in Dutch a 
136-page monograph on “Astigmatism and 
Cylindrical Lenses” which was forthwith 
translated into German by Karl Schweigger 
and into French by Henri Dor. As a conse- 
quence of this work cylinders were hence- 
forth added to the trial case. 

Donders began by exploring the tech- 
niques then known for the clinical measure- 
ment of astigmatism—that of Young and 
Airy, respectively. As to the first, Donders 
concluded: “Determination of astigmatism 
by the optometer often produces variable re- 
sults because of the difference of accommo- 
dative power of both meridians in two suc- 
cessive examinations.”” He then modified 
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Airy’s procedure. With the patient viewing 
a remote point of light, spherical lenses were 
successively applied to bring out most defi- 
nitely the stripe of light in each meridian. 
As the changes in the apparent form of the 
bright dot were often not readily recognized, 
Donders finally limited this test to the deter- 
mination of the principal meridians, then 
placed a narrow slit at the axis of each prin- 
cipal meridian in turn. He wrote: 

In these two meridians, the strongest convex lens, 
or the weakest concave one by which the best distant 
visual acuity can be gotten, is to be employed. The 
degree of astigmatism is obtained by the difference 
of refraction in the two meridians. If emmetropia 
or hypermetropia be present in one of the meridians, 
it is well, so as to obtain a very exact result, to pre- 
viously paralyze the accommodation by means of 
atropine. 


Donders’ book, On the Anomalies of Ac- 
commodation and Refraction of the Eye, 
published in English in 1864, is, in the 
words of Duke-Elder, “one of the few clas- 
sics that have caused a revolution in oph- 
thalmology.” Donders emphasized that di- 
minution of acuity was the most important 
symptom of astigmatism. Because of this, 
affected persons are obliged to read at a 
closer distance and hence suffer from ac- 
commodative asthenopia. In astigmatic pa- 
tients, he wrote: 

There exists a certain indifference for (spherical ) 
lenses. It is impossible to make a definite choice. 
This phenomenon led me long ago to suspect that 


the diminished acuteness of vision might be de- 
pendent on abnormal astigmatism. 


A summarized revision of this book was 
published in Dutch in 1869 and translated 
into English in 1899. 

Ophthalmologists flocked to Utrecht to 
study under Donders. Among these were 
Dyer of Philadelphia, Hasket Derby of Bos- 
ton, and John Green of Saint Louis. After 
John Green arrived in 1865 he was inspired 
to devise a more reliable test for the detec- 
tion and measurement of astigmatism. The 
astigmatic charts in optometers had been un- 
satisfactory because of the disturbing influ- 
ence of accommodative efforts. To eliminate 
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this factor he introduced large test-dia- 
grams, hung on the wall at a distance of 20 
feet. Among the variety of charts he devised 
are radiating lines, rotating dials, duplicated 
triplicated and dotted lines. 

The Helmholtz ophthalmometer that led 
Donders to detect the prevalence of astigma- 
tism was a laboratory contrivance that re- 
quired numerous readings and tedious cal- 
culation. Javal and Schigtz perfected an ac- 
curate but simplified instrument in 1884. As 
a consequence of this triumph of automa- 
tion, the examination for astigmatism be- 
came widespread and the previous hesitancy 
in prescribing cylinders was vanquished. By 
1894, cylinders were ground by machinery 
and the advent of the 20th century heralded 
the manufacture of toric lenses. Though flat 
lenses were cheaper, less conspicuous and 
caused less reflections, the superior perfor- 
mance of toric lenses gained such general 
acceptance that by 1920 the flat lens was al- 
most obsolete. 

Retinoscopy was discovered by Cuignet in 
1873 but its principles were first elucidated 
by Landolt who, in 1886, christened it skia- 
scopy or the shadow test. Shortly before this 
date, a paralysis of accommodation caused 
by diphtheria led Edward Jackson to read 
Donders. This fascinated 
him that he gave up general practice for 
ophthalmology and soon became the Don- 
ders of America. His classic, “Skiascopy 
and its Practical Applications to the Study 
of Refraction,” published in 1896, clarified 
the technique and emphasized its importance 
as the most accurate of all methods for the 
objective determination of the refraction, 
including the degree and axis of astigma- 
tism. In 1893 Jackson announced his cross- 
cylinder test as a superior subjective method 
for determining the precise amount of astig- 
matic error and in 1907 he described the 
even more valuable cross-cylinder test for 
astigmatic axis. Familiarization with the 
shadow test and the cross cylinder caused the 
ophthalmometer and to a less extent astig- 
matic charts to follow into desuetude the op- 


masterwork so 
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tometer, the cobalt-blue glass, and the steno- 
paic slit. 

After 1900 the examination for astigma- 
tism had become so commonplace that thou- 
sands of cases were analyzed by numerous 
authors. It was soon discovered that astig- 
matism was not a fixed quantity but varied 
with age; that a symmetry of astigmatism in 
both eyes was frequent, both in degree of 
error and in the direction of the axis; and 
the further the eyes veered from emme- 
tropia, the more common was the occurrence 
of astigmatism. In 1899, Wurdeman proudly 
proclaimed: “We Americans certainly meas- 
ure the refraction of the eye more closely, 
and have done more towards the study of it, 
than those abroad.”’ Whatever the merits of 
the statement then, it is admittedly true to- 
day. 

James E. Lebensohn. 


VtH NATIONAL CONGRESS 
OF THE MEXICAN 
OPHTHALMOLOGICAL SOCIETY 


The Vth National Congress of the Mexi- 
can Ophthalmological Society which was 
held from March 6 to March 10, 1960, in 
Mérida, Yucatan, has given renewed evi- 
dence that Mexican ophthalmology has come 
of age. The scientific program was excellent 
and consisted of six symposia and 37 indi- 
vidual papers, a rich harvest indeed. 

Each of the symposia was organized by 
one of the great ophthalmologic departments 
of the capital. The first, on exophthalmos, 
presented by Dr. Enrique Graue and six 
members of his staff of the ophthalmic hos- 
pital, Nuestra Senora de la Luz, dealt 
mainly with the endocrine type of exoph- 
thalmos. Drs. Feliciano Palomino Dena and 
Renan Murillo Fajardo of the Ophthalmic 
Service of the Children’s Hospital of 
Mexico spoke of “The present status of 
orthoptic treatment in strabismus.”’ Dr. 
Luis Sanchez Bulnes and the staff members 
of the Hospital of the Association for the 
Prevention of Blindness in Mexico had 


chosen the rather unusual topic: “Ocular 
pigmentation in normal and pathologic con- 
ditions,” giving an excellent survey of the 
problem, restricting themselves essentially to 
the melanotic pigment. 

Unusual also was the topic of the third 
symposium: “Correlation between cerebral, 
ocular and manual dominance.”” This diff- 
cult subject was clearly and exhaustively 
discussed by Drs. Abelardo Zertuche, Fran- 
cisco Arenas Bolafios and Guillermo Castro 
Riddle, all from the Ophthalmic Service of 
the Central Military Hospital in Mexico 
City. 

A symposium on contact lenses in which 
the beneficial use of these devices in uni- 
lateral aphakia was particularly emphasized, 
was presented by Drs. Daniél Silva, Fran- 
cisco Montellano, Mario Salcedo and Igna- 
cio Rodriguez. 

While all these symposia were more or 
less of the didactic type, familiar to us from 
our Academy meetings, the symposium pre- 
sented by Drs. Magin Puig Solanes, En- 
riqueta Camacho and Juan Heatley, entitled 
“Gonioscopic and tonographic studies of the 
population of the Republic of Mexico: II. 
Study of Mestizos and Whites,” discussed 
the results of an investigative study of un- 
usual interest. These workers have followed 
up on the observation that glaucoma is un- 
known among the Indian population of 
Mexico and have made a careful study of 
the biomicroscopic and ophthalmoscopic ap- 
pearance of the eyes and of their function in 
about 150 Indians of various groups and of 
50 Mestizos. While their findings are still 
preliminary (they hope to collect data on 
1,000 persons in each group), these findings 
nevertheless appear quite significant: the 
angle is extremely wide open and does not 
narrow noticeably with age; the average P, 
is low (11.82 and 13.58 with the indentation 
tonometer, respectively, for Indians and 
Mestizos, and 13.73 and 13.99 with the ap- 
planation tonometer) ; the C values are nor- 
mal (0.26 and 0.36, on the average, for In- 
dians and Mestizos, respectively) as are the 
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values for scleral rigidity (on the average 
0.0233 and 0.0206, respectively, for the two 
groups), but the values for F are quite low 
(1.04 and 1.34 cm'*/mm. for the two 
groups). The authors of the report have not 
neglected the consideration of other factors, 
such as the great rarity of hypertensive car- 
diovascular disease among the Indians of 
Mexico, in the evaluation of their results. 
There can be no doubt that once their pains- 
taking investigation is completed it will 
represent a truly monumental contribution 
to human comparative ophthalmology and to 
the glaucoma problem as a whole. 

Among the contributed papers the large 
number (nine) relating to strabismus em- 
phasized that the world-wide increase in in- 
terest in the neuromuscular anomalies of the 
eyes has also reached Mexico. Burian, as in- 
vited foreign guest, discussed recent devel- 
opments in this field. Dr. Anselmo Fonte 
Barcena spoke of diagnosis and treatment 
of strabismus and presented a paper on sur- 
gical results in 109 cases. Drs. Renan 
Murillo Fajardo and Graciella Novarro dis- 
cussed the use of DFP in the treatment of 
comitant strabismus, while Dr. Bertha 
Riveroll Noble showed a film on the reces- 
sion of the medial rectus muscle. Dr. Teo- 
dulo M. Agundis and his assistants, Dr. 
Francisco Montellano and Dr. Andrés 
Flores Hintz, gave three papers in which 
sensory adaptations, anomalous retinal cor- 
respondence, suppression and amblyopia 
were dealt with. An experimental paper by 
Dr. Jorge Sanchez Alonso, from the same 
group, was especially noteworthy. In it Dr. 
Sanchez reported on his studies of the cen- 
tral transmission time in amblyopia which 
he found to be 15 to 73 percent longer in 
the amblyopic eye than in the normal fellow 
eye. 

But strabismus was only one of the many 
features that absorbed the attention of 
speakers and audience. Dr. Luis Sanchez 
Bulnes (with Dr. Flores) gave an up-to- 
date review of the present status of detach- 
ment surgery and this master of intraocular 
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surgery also demonstrated a film in which 
the surgical removal of intravitreous cysti- 
cercus was shown, executed in virtuoso 
fashion. Dr. Torres Estrada delivered three 
papers dealing with glaucoma, the present 
status of our knowledge, the process leading 
to the formation of glaucomatous cupping 
and the aims and techniques of the surgical 
treatment. 

A number of papers were concerned with 
other surgical aspects: the treatment of fis- 
tulas of the lacrimal pathways (Dr. Arcadio 
Chacon Mendoza), absent or delayed refor- 
mation of the anterior chamber (Dr. Raul 
Franco Lara), akinesia of the extraocular 
muscles (Dr. A. Chacon Mendoza), instru- 
mentation for cataract surgery and the sup- 
porting scleral ring of Flieringa (Dr. Juan 
R. MacGregor), care of surgical instru- 
ments (Dr. Leon Escobosa), sutures for 
hermetic closure of the incision in cataract 
surgery (Dr. A. Torres Estrada), an ex- 
perimental study of enzymatic zonulolysis 
(Drs. Jests M. Benavides and Ezequiel 
Cavazos), total corneal transplant in five 
cases (Dr. Diego Cuevas Cancino). 

Among the other papers two by Dr. Juan 
Heatley were of special interest. One dealt 
with gonioscopy in processes other than 
glaucoma. The essayist emphasized the in- 
estimable value of the slitlamp in gonioscopy 
and made a plea for the routine use of 
gonioscopy. The second paper, with Dr. 
Sadi de Buen, recorded a family with con- 
genital miosis, an extremely rare occurrence. 
It was demonstrated in an excised piece of 
iris from one of the members of the family 
that there was a complete absence of the 
dilator muscle. Dr. Sadi de Buen, who is a 
general pathologist specializing in ophthal- 
mic pathology (he has spent three and one- 
half years at the Armed Forces Institute of 
Pathology, Washington, D.C., for this pur- 
pose) but who is also professor of histology 
at the Medical School of the National Uni- 
versity in Mexico City, spoke of the ocular 
histopathology in malignant arterial hyper- 
tension. His material came from a large 
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number of autopsy cases. He is continuing 
to collect autopsy material from all types of 
patients and this collection should become, 
for many reasons, of outstanding value to 
the study of the normal and pathologic anat- 
omy of the eye. 

The use of vitreous injections was dis- 
cussed by Dr. E. Graue (he prefers this 
designation to the more common term “vit- 
reous implant’) and a technique for the 
production of better prostheses was de- 
scribed, and illustrated by a film, by Drs. 
Carlos Zaldivar and Enrique Graue. Dr. 
Manuel de Rivas Cherif spoke of the retinal 
vascular index of Onfray, Dr. Fernando E. 
Rosas Marin of retinal dysplasia, Dr. Pablo 
Zaldivar of lid tumors, Dr. Alfredo Gomez 
Leal of the histopathology of conjunctival 
tumors and Dr. Aurora Miranda of their 
surgical and radiation treatment. Dr. Juan 
Salazar Salazar gave a paper on the treat- 
ment of the pterygium with beta rays and 
Dr. Enrique B. Lopez Quifiones one on the 
present-day treatment of blepharitis. The 
same essayist, together with Dr. Ricardo 
Fernandez, considered the tubercular ocular 
manifestations in the State of Sonora; the 
chemical investigation of new steroids used 
in ophthalmology was presented by Dr. 
Octavio Mancera; and the prevention of eye 
accidents to workers by Drs. Renan Murillo 
Fajardo and Eduardo Mendoza Tapia. 

In spite of this strenuous schedule of sci- 
entific presentations which was carried out 
with remarkable efficiency, the social as- 
pects were not neglected. Various meals in 
most pleasurable surroundings and more 
particularly excursions to the famed ruins 
of Mayan cities, unique in their grandeur, 
gave the opportunity for close personal con- 
tact among the members of the congress and 
contributed greatly to making this event an 
unforgettable experience. 

The social affairs were no less well or- 
ganized than the scientific sessions for which 
much credit is due to the members of the 
Local Committee, to its presidents, Drs. Fer- 
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Alonzo, and especially to its indefatigable 
secretary, Dr. Efraim Acosta Acosta. It is 
because of this smoothness of organization 
that the whole congress evolved in an atmos- 
phere of perfect relaxation, though we were 
kept busy every waking minute, and that it 
was an unqualified success. 
Hermann M. Burian. 


OBITUARY 
JOSE MANUEL ESPINO 
1885-1960 


On the evening of February 5, 1960, at 
the end of the VI Pan-American Congress 
of Ophthalmology, the last activity in his 
long ophthalmologic career, Dr. José Man- 
uel Espino died. 

- At the same grounds where the Congress 
was held, surrounded by the love of his de- 
voted wife, by the sorrow of his Venezuelan 
disciples and by the surprise, from his sud- 
den departure, of all his Pan-American con- 
freres he passed away when getting ready 
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for the closing banquet of the VI Pan- 
American Congress of Ophthalmology. 

Dr. Espmo was born in Guasipati, Boli- 
var State, Venezuela, November 23, 1885. 
After his primary school in Zaraza, Guarico 
State, he came to Caracas and received the 
degree of Bachelor in Philosophy and Sct- 
ences at the Central University of Vene- 
zuela, Caracas, in 1902, and the degree of 
Doctor in Medical Sciences from the same 
Institution December 5, 1908. 

After several years of general practice 
Dr. Espino decided to specialize in ophthal- 
mology. He received his training at the Col- 
lege of Physicians and Surgeons, Univer- 
sity of California in 1915, and at Philadel- 
phia Polyclinic, Wills Eye Hospital, Phila- 
delphia General Hospital in 1916. Later he 
took courses in eye surgery at the Univer- 
sity of Paris, Faculty of Medicine. 

Dr. Espino was an indefatigable student 
and through his frequent traveling, syste- 
matic reading, and organized correspond- 
ence kept himself informed of the advances 
in his speciality. 

Returning to his own country after train- 
ing, he started his practice of ophthalmology 
and became interested in teaching. In 1918, 
he initiated the Catedra Libre of Ophthal- 
mology and in 1931 was appointed profes- 
sor of ophthalmology at the Central Univer- 
sity, Caracas, a position he held until his 
retirement in September, 1948. From_ that 
date until his death he was honorary profes- 
sor of ophthalmology of the Central Univer- 
sity of Venezuela, Caracas. 

More than 70 papers on different facets of 
ophthalmology are his contribution to our 
specialty and his History of Ophthalmology 
in Venesuela is unique in his country. He 
was a member of 21 medical and ophthal- 
mological societies. He was president of the 
Venezuelan Academy of Medicine and one 
of its most active members. For his merits 
as a teacher he received several medals, the 
most recent, The Andres Bello Medal, on 
the 50th anniversary of his medical gradua- 
tion. 
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If his teaching and writing were fruitful, 
if his knowledge was great, so the influence 
of Dr. José Manuel Espino on Venezuelan 
ophthalmology and on Venezuelan medi- 
cine was felt through his personality as well. 
His upright conduct in all the acts of his 
life, his gentle manner of handling even the 
most difficult task, and his personal know!l- 
edge of man’s nature were the tools in his 
hands, that molded (by himself, without 
knowing it) the most beautiful monument 
to his memory—the admiration, recognition 
and appreciation of his many pupils and 
friends. 

The passing of Dr. José Manuel Espino 
leaves in the ophthalmology of the Americas 
and in Venezuelan ophthalmology, particu- 
larly, a collection of memories that permit us 
to say: he was a great man! 

Dr. Espino is survived by his beloved 
wife, Mrs. Delia de Espino, and by his son 
José Manuel. 

R. Cordero Moreno. 


CORRESPONDENCE 
CAUSE AND CURE OF ENTROPION 
Editor, 
American Journal of Ophthalmology: 

The January, 1960, issue of Tue Jour- 
NAL contains an article by Dr. Lester T. 
Jones entitled “The anatomy of the lower 
eyelid and its relation to the cause and cure 
of entropion.” This is a carefully planned 
piece of work, such as we have learned to 
expect from the author’s previous contribu- 
tions. 

I shall not comment on Dr. Jones’ exposi- 
tion of the subject, nor shall | presume to 
express an opinion as to the surgical proce- 
dure which he espouses, much as I would 
like to do so. After all, he has charitably 
managed not to comment on my few contri- 
butions to the subject of senile entropion. 
Can I be less generous? 

But I do wish that he had been just a 
bit more assiduous in the perusal of his ref- 
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erences. Knowing how meticulous he is in 
his anatomic dissections, | am sure that he 
must have allowed some one else to do his 
bibliographic research. Nothing else can ac- 
count for some of the errors of fact that 
have crept into his work. For instance, | am 
sure that Dr. Jones would never have failed 
to notice that: 

1. In his orbicularis transplantation op- 
eration, Wheeler resected preseptal muscle 
and not pretarsal muscle as Dr. Jones states 
in his article. In the description of his first 
procedure Wheeler says, “A strip of orbic- 
ularis muscle 4 mm. wide is dissected free 
just below the lower border of the tarsus.” 
Then in the modification of his original pro- 
cedure Wheeler states, “This strip is taken 
just below the lower border of the tarsus.” 
(italics mine). He then directed that the 
muscle be sutured to the tarso-orbital fascia. 
This is what. Dr. Jones advises now be done 
all over again. 

2. Butler’s procedure had a long-forgotten 
progenitor by the name of von Graefe who 
reported resection of an apex-up triangle 
for “entropion spaticum” back in 1864. 

3. Reeh’s modification (of Butler’s oper- 
ation) also removing a triangle of skin below 
the outer canthus is also of ancient lineage. 
Skin resection below the external canthus 
was suggested by a fellow named Fox in 
1951. But let it not be said that a Fox ever 
got unmerited credit; “for this (alas!) is not 
original with him either. Busch (1858), 
Goldzieher (1908), Blaskovics (1923) and 
others all rediscovered the same type of op- 
eration. 

However, in that same 1951 article Fox, 
more importantly, included preseptal muscle 
with his skin resection. This was modified in 
1952 so that even more preseptal muscle is 
now resected. It is this which Dr. Jones now 
advises be done as if it were something new. 

4. In discussing the Gaillard and Snellen 
sutures Dr. Jones has them “emerge in the 
infraorbital region as described by the au- 
thors.’’ For almost one hundred years Snel- 
len’s suture for entropion has been emerging 


just below the lash line of the lower lid. 
However, this is a niggling error, of small 
consequence. For, no matter how you place 
them, sutures (like ignipuncture and some of 
the other procedures Dr. Jones mentions ) 
are as a broken reed in the repair of senile 
entropion. 

It might be said—and with truth—that 
these are minor flaws in a work of this sort. 
But to paraphrase Mr. Dooley, “facts is 
facts.” They are stubborn things. You may 
brush them aside, forget them, ignore them, 
or twist them but the pesky things will not 
stay buried and will out. I can speak feel- 
ingly and with authority on this subject be- 
cause of my own sad personal experiences in 
the past. 

1 am sure that the last word on senile 
entropion has not been said. And it is good 
to see Dr. Jones take an interest in the sub- 
ject. Who knows? Some day we may yet 
find the perfect solution to this vexing prob- 
lem. 

(Signed) Sidney A. Fox, M.D. 
New York. 


Dr. JONES’ REPLY 
Editor, 
American Journal of Ophthalmology: 

I have read with interest the letter from 
Dr. Sidney A. Fox, written to you regard- 
ing my article, ‘““The anatomy of the lower 
eyelid and its relation to the cause and cure 
of entropion,” in the January, 1960, issue. 
A critic is really your best friend for he not 
only detects your weaknesses but tells you 
about them. He has pointed out some errors 
which I will comment upon. 

Dr. Wheeler makes the exact statements 
reported by Dr. Fox, as I well know. But if 
Dr. Fox had read the full text he would 
have found that Dr. Wheeler, in the discus- 
sion, was asked how he isolated the muscle 
strip which he shortened in the simplified 
method. He stated, “I prefer to . . . with the 
scissors, cut down against the tarsus against 
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which the strips are outlined, etc.” This, of 
course would have to be pretarsal muscle. 
This was the way | was taught to do the op- 
eration and the way I have observed others 
do it. Now why do you suppose Dr. Fox’s 
researchers left this out? 

The remaining three points largely deal 
with precedence, etc., which often cause con- 
siderable argument and injustice to the orig- 
inal author. I agree with Dr. Fox. But such 
things seem inevitable, for Dr. Fox himself 
has committed this offence in his article on 
entropion. For instance he mentions “Hor- 
ner’s”’ muscle. This is grossly unjust to Du- 
verney who described it years before Hor- 
ner did. Besides, a more correct name for it 
is the “deep head of the pretarsal muscle.” 
Dr. Fox refers to the “tarso-ligamentous 
sling.” This is a major anatomic blunder. 
Neither tarsus has a ligamentous attach- 
ment. The pretarsal tendon holds each tarsus 
firmly at its lateral end and the superficial 
head of the pretarsal muscle spans the gap 
between tarsus and medial palpebral liga- 
ment medially. This latter point was well 
worked out by Gerlach, Henke and others 
nearly 90 years ago. I also reviewed it over 
three years ago. 

The purpose in reviewing older proce- 
dures in my entropion article was not to 
offer anything original but to try to apply 
valid anatomic reasoning to what was done. 
On this basis I would humbly hazard a 
guess that Dr. Fox would have just as good 
results in his operation if he forgot to re- 
sect the triangle from the tarsal plate and 
instead, concentrated on his resection of 
skin and muscle at the lateral canthus. If he 
shortens the preseptal muscle so it will be 
tight against the septum orbitale and trans- 
plants it downward far enough so it cannot 
override the pretarsal muscle above (as I’m 
sure he does) he should have as good re- 
sults. 

I shall deeply regret it if I have added to 
the “sadness in his personal experiences,” 
and I would like to offer this bit of philoso- 
phy from Shakespeare to sooth his feelings: 
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Time hath, my lord, a wallet at his back 

Wherein he puts alms for oblivion, 

A great sized monster of ingratitudes: 

Those scraps are good deeds past; which are 
devoured 

As fast as they are made, forgot as soon 


As done... Oh! Let not virtue seek 

Remuneration for the thing it was, for beauty, 
wit, 

High birth . . . desert in service . . . are sub- 
jects all 


To envious and calumniating time. 


(Signed) Lester T. Jones, M.D., 
Portland, Oregon. 


BAYADI'S CONVEX GLASS 
Editor, 
American Journal of Ophthalmology : 

In THe AMERICAN JOURNAL OF OPH- 
THALMOLOGY (48:783 [Dec.] 1959), Dr. 
Rosen recommends Bayadi’s convex glass 
for biomicroscopy of the fundus. He writes 
in his article: 

“It should be pointed out that in the re- 
cent treaties by Busacca, Goldmann and 
Schiff-Wertheimer upon the biomicroscopic 
examination of the vitreous and the fundus, 
very little space is devoted to this lens in the 
373 pages of the monograph. Goldmann 
raises the objection that this plus lens re- 
quires a greater space between the examined 
eye and the microscope than does the Hruby 
lens and that the present biomicroscopes do 
not allow for this increased spatial differ- 
ence.” 

That is correct—if one stops reading the 
book at page 24. Pages 29 to 72 contain the 
chapter on geometric optics of the devices 
used for biomicroscopy of the vitreous and 
the fundus; pages 65 to 71 are concerned 
with the Bayadi glass (to the three-mirror 
contact lens only three pages are dedicated ). 
There Dr. Rosen will find a discussion of 
the advantages and disadvantages of Bay- 
adi’s glass and also the reasons why we gen- 
erally do not use it, though the new slitlamp 
of the firm Haag-Streit allows very easily 
its application: (1) vitreous structures can 
not be seen well with this device, (2) the 
surface of the normal central fundus is seen 
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convex, protuberant against the observer 
with Bayadi’s glass while in reality it is con- 
cave. Flattening or change from concavity 
to convexity of the surface of the choroid 
can very easily be seen with an appropriate 
contact lens. With Bayadi's glass all these 
differences in surface form mean only small 
changes in convexity. Therefore slight dif- 
fuse prominences of the choroid cannot be 
detected with Bayadi’s convex glass. 
(Signed) H. Goldmann, 
University Eye-Clinic, Berne. 


Dr. ROSEN’S REPLY 


Editor, 
American Journal of Ophthalmology: 
Professor Goldmann has bestowed a sig- 
nal honor in taking time to comment upon 
this article. It is with sincere humility and 
undisguised trepidation that I undertake to 
answer his comments. Since receiving his 
monograph, about two years ago, I have 
kept this wonderful book constantly before 
me, and while I cannot follow the physio- 
logic optics, even were it not written in 
French, one may be assured that I am 
readily familiar with the beautiful pictures 
which appear in this manual, and with some 
of the more easily translatable paragraphs. 
My purpose in writing the paper was pri- 
marily to call this method to the attention of 
those who are clinically interested and who 
are willing to try. If the method has any 
clinical value it will soon demonstrate itself, 
for there are many conditions where a con- 
tact lens cannot be used, and where the 
Hruby lens is inadequate. Certainly, in these 
cases, there is an indication for the convex 
preset lens and, as this is employed, its value 
and facility will become apparent. To avoid 
an error primarily of communication, | 
would like in self reproach, to restate the 
sentence which probably provoked Profes- 
sor Goldmann’s comments, and say “very 
little space is devoted to the clinical use of 
this lens.” I have attempted clinically to uti- 


lize what researchers have offered theoreti- 
cally, but I must allow the solution of the 
optics to Drs. Rotter and El Bayadi, who 
deserve the credit for pointing out the value 
of the lens. There is little doubt that what 
Professor Goldmann states theoretically is 
completely accurate ; however, from a prac- 
tical point of view, | have not found the 
distortions or the difficulties mentioned with 
the technique I am using. 

There have been four new developments 
in this technique, each of which adds further 
to the utility of the method. These are: 

a. The aspheric lens (Volk “conoid” or 
Keeler type—also recommended for indirect 
ophthalmoscopy ). 

b. A lens with scleral depressor such as 
is used in indirect ophthalmoscopy upon a 
thimble. 

c. A special mobile chinrest so that the 
head may be moved farther from the mi- 
croscope. 

d. Compensatory prisms upon the oculars 
to keep the images together. 

I can definitely state that when one uses 
this aspheric lens (in an average case) and 
focuses carefully and sharply upon the 
fundus, a very clearcut linear nonbulging 
beam can be made to run right through the 
disc, of hairline thinness (about two and 
one-half times the length of the disc). Go- 
ing through the disc, this line dips down 
nicely into the physiologic cup. Since it is 
only two and one-half times the size of the 
disc, 1t could not cause very much distor- 
tion in such a small sector of the overall 
orbital arc, and one should not miss an area 
of edema or protrusion if he is able to fol- 
low a small pit in a disc. (It is quite evi- 
dent that scleral pressure will cause a much 
greater bulge.) 

While the original article endeavored not 
to emphasize the value of the lens in ex- 
amination of the vitreous, it may be of in- 
terest to note that the very deep vitreous is 
accessible to this method and 1s very well 
seen, but again, the distance from eye to 


microscope must be increased. 


CORRESPONDENCE 


I had been using the convex preset lens 
for several years before the publication of 
Professor Goldmann’s monograph and was 
aware of the greater difficulty in examining 
“hyperopes” as mentioned by Dr. H. Rotter, 
but not nearly to the degree emphasized by 
Goldmann. 

On occasion I have communicated with 
Hans Rotter upon problems of the “preset 
convex lens.’”” He was much in favor of it, 
especially in “myopes.” However, early in 
1958, he informed me that the new “Haag- 
Streit 900” slitlamp would soon be avail- 
able and would solve most of these prob- 
lems. Nevertheless, it to me that 
there still exist two unsolved problems: (1) 
the ability to move the chinrest away suff- 
ciently from the microscope, (2) the preset 
convex lens should not be fixed, it must be 
angulated, tilted, moved in and out, just as 
is done in indirect ophthalmoscopy. 

One of the difficulties with the Haag- 
Streit instrument is the inability to move the 
chinrest far enough away from the micro- 
scope. The further the chinrest is moved, the 
weaker the auxiliary plus lens necessary. A 
plus-32 aspheric lens supplied by Keeler 
gives a most beautiful picture and is com- 
pletely free of distortion. 

I am exceedingly grateful to Professor 
Goldmann for calling these matters to task, 
for | have always held every statement which 
he renders with filial reverence. 

It is hoped that this extricated Egyptian 
lens may survive preliminary testing. 

(Signed) Emanuel Rosen, 
Newark, New Jersey. 


occurs 


RED GLASS AND GREEN LIGHT FOR 
COVER TESTS 
Editor, 
American Journal of Ophthalmology : 

It is often of great help in both diagnosis 
and treatment to observe the movement of 
an eye under cover while fixation is accom- 
plished with the other eye. In my experi- 
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ence, I have found that the use of a white 
light and an opaque cover requires the ex- 
aminer to take a somewhat awkward posi- 
tion to observe the covered eye. Because of 
the difficulty in looking behind an opaque 
cover, I have found that a green-colored 
flashlight and a red glass cover allow the 
examiner to look directly at the covered eye 
since the green light is opaque when viewed 
behind the red glass but the covered eye ts 
easily seen by the examiner through the 
red glass. | have found a convenient source 
of these colored filters are the spectacles 
from the Worth-dot fusion test. 
(Signed) Robert A. Sills, 
Los Angeles, California. 


RECORDING FOR THE BLIND, INC. 


Editor, 
American Journal of Ophthalmology: 

Recording for the Blind, Inc., 121 East 
58th Street, New York 22, records each 
week the two-page section “The News of the 
Week in Review” from the Sunday edition 
of the New York Times. The entire news 
summary is contained on one seven-inch 
pressed disc recorded at 16%4 rpm, playable 
on the Talking Book machines loaned free 
to the blind by the Library of Congress, or 
on any commercial record player using this 
speed. 

The recording is done by volunteers for 
Recording for the Blind, Inc., on Saturday 
night in New York, and the discs are pro- 
duced over the weekend by CBS Labora- 
tories in Stamford, Connecticut, and Co- 
lumbia Records in Bridgeport, and are 
mailed out from Bridgeport on Monday. 

The subscription rate for 52 weeks is 
$5.00 to a blind college student, and $10.00 
to a blind adult. This charge is considerably 
less than cost, and the balance of the ex- 
pense has been financed by gifts from the 
New York Times and other sources. 

There is no charge to the subscriber for 
postage unless airmail or first class mail is 
requested, in which case the subscriber is 
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billed for the cost of the postage for one 
year. 

The first of the 52 issues which a sub- 
scriber receives is generally mailed out about 
two weeks after his or her subscription is 
received. 

About two months prior to the expira- 
tion of a subscription, the subscriber will 
be notified of the date of expiration so that 
he may, if he wishes, renew his subscrip- 
tion in sufficient time so as not to interrupt 
the service. 

In the event that a subscriber changes his 
address during the course of the year he 
should give Recording for the Blind, if pos- 
sible, at least four weeks’ notice. 

(Signed) Recording for the Blind, Inc., 

121 East 58th Street, 
New York 22, New York. 
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OcuLAR VERTICAL DEVIATIONS AND THE 
TREATMENT OF NysTaGMus. By J. Ring- 
land Anderson. With a Foreword by Sir 
Stewart Duke-Elder. London, British 
Medical Association, 1959, edition 2. 
Price: 42 shillings. 

Anderson’s well-known monograph en- 
titled “Ocular Vertical Deviations” which 
appeared in 1947 as Monograph Supplement 
XII to the British Journal of O phthalmol- 
ogy has now been republished in a second 
edition. 

The designation “second edition” should 
be taken with a grain of salt. While the 
basic arrangement has remained unchanged, 
this is really a new book. The size has been 
expanded from 107 to 189 pages but, since 
the typeface has been altered, the actual 
increase in the volume of the text is greater 
than these figures would indicate. The num- 
ber of illustrations has grown from 37 to 
60. 

The interpretation of the vertical devia- 
tions of the eyes offers many complex and 
puzzling problems. Their diagnosis and 
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treatment is often difficult even for the 
seasoned ophthalmologist. The author does 
not skirt or minimize these problems and 
difficulties. In his monograph all phases of 
the subject are carefully considered. The 
types and causes of the vertical deviations, 
the disturbances of the vertical movements 
of the eyes and the anatomy and actions of 
the ocular muscles are discussed. As is 
natural, the sections on the palsies of the 
vertical muscles constitute the bulk of the 
volume (pp. 56-125). The chapters on the 
investigation, prognosis, and treatment of 
vertical disorders will be particularly wel- 
come to the readers looking for information 
about these complex topics. 

Anderson gives us a very complete, metic- 
ulous analysis of the pertinent literature, 
juxtaposing and weighing with great fair- 
ness the differences of opinion which are so 
prevalent in this field. The comprehensive 
view which the reader gains from this sur- 
vey in itself makes the reading of the book 
a most worthwhile experience. 

This is the more true since there have 
been some rather interesting developments 
in the field of the vertical deviations dur- 
ing the past 15 years, all of which are scru- 
tinized. The new findings with regard to 
proprioceptive elements the ocular 
muscles, the “eye centering system” of 
Bender, the work of Zeeman, Roelofs and 
Keiner on the optomotor reflexes, the new 
attempts at explanation of the dissociated 
vertical deviations, all are given due con- 
sideration. The findings of electromyography 
are used wherever they are pertinent to the 
argument and the so-called A- and V-syn- 
dromes are extensively treated. With re- 
gard to the latter, Anderson inclines to the 
view that they may change with age, that 
they may be satisfactorily treated with op- 
erations on the horizontal muscles and that 
a new deviation may be produced if the 
inferior oblique muscles are unnecessarily 
weakened, The final chapter deals with the 
surgical treatment of congenital nystagmus 
which is also an acquisition of recent years 
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to which Anderson himself has made origi- 
nal contributions. 

The book is compactly written. Each 
sentence counts. It must be read with at- 
tention and concentration. Yet it is never 
dull and reads easily. Anderson has suc- 
ceeded in infusing it with charm and wis- 
dom. If one were to find fault with it, it 
would be that the author is far too modest 
in presenting and emphasizing his own 
views. Whenever they are expressed it is 
obvious that they are based on much thought 
and a wide clinical experience. 

The volume is excellently bound, the 1l- 
lustrations are clear and well reproduced 
and the typeface very pleasing. No ophthal- 
mologist who is looking for guidance in the 
field of vertical deviations of the eyes, and 
through the maze of the literature about 
this subject, should overlook Anderson’s 
new monograph. 

Hermann M. Burian. 


DocUMENTA OPHTHALMOLOGICA. Advances 
in Ophthalmology. Edited by von Bahr, 
Bietti, Ten Doesschate, Fischer-von 
Binau, Francois, Goldmann, Muller, 
Nordmann (secretary) Schaeffer, and 
Sorsby. The Hague, Netherlands, Dr. 
W. Junk, Volume XIII, 1959. 516 pages, 
numerous tables. Price: Guilders 75. 


After obituaries on Girolamo lo Cascio, 
ocular physiologist of the Faculty of Naples, 
by Bietti, and André Magitot of Paris, by 
Nordmann, the rest of the volume consists 
essentially of reports and papers presented 
before a Symposium on Glaucoma, organized 
by Prof. R. Weekers under the aegis of 
the University of Liege, September 2-6, 
1958, just prior to the meeting of the XVIII 
International Congress of Ophthalmology in 
Brussels. Twenty-six scientists, interna- 
tionally known for their work on glaucoma, 
took part in this significant meeting. The 
papers are published in English, French, 
and German, according to the author’s choice 
(with summaries in these languages). 
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The symposium is divided roughly into 
four parts: (1) the formation and elimina- 
tion of the aqueous humor; (2) the neuro- 
mechanism of control of intraocular pres- 
sure; (3) tonometry and tonography; (4) 
perimetry and the early diagnosis of pri- 
mary glaucoma. The conclusions are master- 
ly, set forth by Goldmann (in German). It 
can be said with confidence that the papers 
exhibited in this symposium are of great 
scientific value and express in all detail the 
thoughts and work of these outstanding sci- 
entists who are combining their modern clin- 
ical and laboratory studies of this complex 
subject for our benefit. The papers are not 
simple or easy to read but the discussions 
that subsequently ensue help very much to 
clarify the topics. 

The volume ends with: 

1. A discussion of modern ophthalmo- 
dynamometry by A. Lobstein and J. Nord- 
mann (in English). It is an excellent dis- 
course of the subject which has created 
world-wide interest and enthusiasm recent- 
ly. The authors’ summary includes the fol- 
lowing statement: “Dynamometry provides 
exact information in the diagnosis of oc- 
clusions and stenoses of the carotid system. 
It affords a means of increasing the security 
and efficacy of carotid ligation in the treat- 
ment of intracranial aneurysms. In the case 
of arterial hypertension, the cerebrovascu- 
lar resistance may be estimated in some 
measure.” 

2. Investigations on the coefficient of 
(ocular) rigidity by J. Draeger of Ham- 
burg (in German). This author found a 
typical decrease of the coefficient of rigidity 
with increasing age, as well as a significant 
increase of intraocular pressure with age. 

3. The frontal reference surfaces of vis- 
ual space by Thorne Shipley, Miami, Flor- 
ida (in English). This is essentially a criti- 
cal review of. the experimental literature on 
the frontal reference surfaces of binocular 
visual space, with “particular concern for 
their change of shape as a function of the 
observation distance.” The term “horopter’’ 
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is shown to cover several fundamentally 
different “reference surfaces. Further ex- 
perimental work is needed. 

Most ophthalmologists are by this time 
familiar with Documenta Ophthalmologica 
of which this is the 13th volume. The 
present work continues to display the high 
scientific value of its predecessors, empha- 
sizing, as they do, the basie scientific studies 
currently going on in ophthalmology, and is 
essential for the understanding of our 
science. 


Derrick Vail. 


DER AUGENARZT: VoLUME II. By Karl 
Velhagen (with the collaboration of the 
late W. Comberg, G. Gunther, A. Heyden- 
reich, W. Kyrieleis, F. Muller, F. Peiker, 
R. Sachsenweger, E. Schmoger, and H. 
Schober). Leipzig, Georg Thieme, 1959. 
901 pages, 435 illustrations, some in 
color. Price: DM 122.30. 

The second volume of this monumental 
project follows the pace set in the first vol- 
ume which was reviewed in THE JOURNAL 
last year (47:257 |Feb.] 1959). Karl Vel- 
hagen outlines the procedures to be followed 
in taking the history. The significance of 
the symptoms mentioned by the patient is 
explained briefly. A general synopsis of the 
methods of examination and the principles 
of therapy which are of interest to the oph- 
thalmologist merely serve as introduction to 
the chapters which follow. American oph- 
thalmologists unfamiliar with the practice 
of their European colleagues will be sur- 
prised to learn the reason for the omission 
of a detailed discussion of the surgical pro- 
cedures: the majority of European ophthal- 
mologists do not perform major surgery! 

Andreas Heydenreich discusses the meth- 
ods of examination of the anterior segment 
of the globe ; the position of the eye in rela- 
tion to the orbit; ophthalmoscopy ; diaphan- 
oscopy ; and ophthalmodynamometry. There 
is a brief concluding section on anterior seg- 
ment and fundus photography. One can but 


marvel at the ingenuity of some of the 
newer methods, most of them presented in 
great detail. The majority of these proce- 
dures are perhaps only tools of research 
today, but one wonders if some of them 
might not be destined to become a matter of 
routine in the clinic or office of tomorrow. 
Only a few random examples can be se- 
lected. Kornerup developed a method for the 
objective evaluation of the inflammatory 
changes of the eye by determining the oxy- 
gen concentration in the pericorneal vessels 
under monochromatic light. The quantitative 
examination of the corneal sensitivity has 
been elaborated by a number of authors in 
the form of various modifications of Frey's 
hairs. Most widely used seems to be the in- 
strument described by Boberg-Ans. 

The various types of currently available 
European slitlamps, including the 900 model 
of the Haag-Streit slitlamp, are discussed. 
There is a more than adequate presentation 
of the technical principles of the use of the 
slitlamp, including colloidometry, the var- 
ious means of determining the depth of the 
anterior chamber, and the technique of pos- 
terior slitlamp microscopy. 

Schenk has developed a unique method for 
the localization of inaccessible retinal tears. 
He uses a high frequency electrode and a 
photoelectric cell. After the ophthalmoscope 
has been focussed on the tear, the photo- 
electric cell is brought to a corresponding 
area on the outside of the sclera. The photo- 
electric effect is changed to an acoustic sig- 
nal which becomes the louder the more ac- 
curately the cell is placed. Once the optimum 
position is reached, it is marked with the 
electrode. 

There is an extensive discussion on oph- 
thalmodynamometry. Of special interest 1s 
the angiotonometer, an instrument con- 
structed by Baurmann; it allows the direct 
reading of pressure in mm. Hg. 

The late Wilhelm Comberg contributed a 
masterly introduction to the testing of the 
light sense. Not only older methods—some 
of them mostly of historical interest—but 
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most of the currently used instruments are 
discussed. The universal adaptometer of 
Goldmann-Weekers receives a well-deserved 
special consideration. 

The methods and instruments for the ex- 
amination of the visual field are discussed 
by Herbert Schober. Although the signifi- 
cance of the size and brightness of the test 
objects is stated, a more adequate explana- 
tion of the importance of determining a 
number of isopters with different variables 
would have been highly desirable in a text 
of this sort. 

The chapter on the pathology and clinic 
of the anomalies of refraction by Rudolf 
Sachsenberger is a delight. Although his ex- 
tensive statistical data may not add any- 
thing new, they are presented in a most 
stimulating fashion. Rushton’s method of 
determining the axial length of the globe— 
especially the data collected by Stentstrom— 
is highly illuminating. There are beautiful 
illustrations of the myopic fundus, as well 
as an excellent description of the anatomic 
changes. The surgical treatment for myopia 
—shortening of the globe, Fukala’s opera- 
tion, anterior chamber lenses, and Sato’s 
procedure of scarring the posterior surface 
of the cornea—is outlined in an objective 
manner, pointing out the questionable ad- 
vantage and the enormous danger inherent 
in all of these techniques. 

The chapter on aniseikonia is adequate 
and without too many details. Since the 
basic work was done in this country and 
since there does not seem too much en- 
thusiasm for this subject in Germany, these 
pages offer nothing worthwhile not avail- 
able in the American literature. 

Werner «Kyrieleis contributes a chapter 
on the pupil. His is a rather complete treat- 
ise. Thus it is surprising that he does not 
mention the pharmacodynamic method of 
Foerster and Gagel for the localization of 
the lesion in Horner’s syndrome or the use 
of Mecholyl® for the diagnosis of the Adie 
pupil, as suggested by Scheie. 

Elisabeth Schmoger actually presents a 
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monograph on roentgen diagnostics for the 
ophthalmologist—in the opinion of this re- 
viewer the highlight of the entire volume. 
This chapter deserves to be published as a 
separate edition, a distinction which has 
been awarded to two chapters of the first 
volume. An English translation would be a 
real boon to our literature, and of equal 


“benefit to the ophthalmologist and radiolo- 


gist. 

Schmoger’s suggestion that the optic canal 
can be demonstrated best in a stereoscopic 
view cannot be too strongly endorsed. She 
stresses that the optic canals of the tower 
skull are tilted, not narrowed—a frequently 
forgotten fact. For the visualization of the 
tear passages, as well as for orbitography. 
she recommends aqueous rather than oily 
iodine solutions, although she cautions to 
use orbitography only as a last resort be- 
cause of the dangers inherent in the proce- 
dure. 

The following chapter by Franz Peiker is 
on physical therapy related to ophthalmol- 
ogy. Since hydrotherapy, balneotherapy, and 
climatic therapy rightly belong in the do- 
main of certain cultists it is hard to under- 
stand why this chapter was included. It 
certainly seems an anachronism to discuss 
seriously the so-called “Eichotherm” and its 
use in chromotherapy: light-orange light is 
recommended for blepharitis and chemical 
injuries to the cornea and sclera; red light 
for dacryoadenitis ; and blue light for pain- 
ful burns and neuralgias! Even iontophore- 
sis, which receives a very excellent presenta- 
tion, has lost the certain popularity it en- 
joyed a decade or so ago. 

Fritz Muller treats the diseases of the 
lacrimal apparatus in a suitable manner. 

Schmoger’s discussion of clinical electro- 
retinography maintains the high level set in 
her chapter on roentgenology. She urges to 
include in all publications data on the type 
of stimuli and leads, as well as on the am- 
plification and registration. A number of 
authors, among them Karpe and Straub, 
publish findings with acceptable standards. 
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In her opinion the instruments in common 
use are not well enough standardized, with 
the exception of Karpe’s electroretinograph. 
She gives a very detailed description of her 
own equipment which certainly leaves noth- 
ing to chance. Part of it is an EEG machine 
which permits the simultaneous recording 
of both eyes or of each individual eye. 

An interesting observation is mentioned 
in the discussion of the pathologic ERG: a 
negative ERG is a rare finding in branch 
thromboses of the retinal vein. If present, 
the prognosis is poor—even if the vision is 
satisfactory. If, however, the ERG does im- 
prove and approximate the normal tracing 
during the course of the disease, the blood 
supply of the retina is satisfactory, and the 
outlook favorable. 

Georg Gunther writes the concluding 
chapter dealing with diseases of the sclera. 
It is quite brief. In particular, one misses a 
more detailed description of some of the 
histologic findings. 

In summary, it can be stated that the 
high level established in the first volume is 
maintained here, almost throughout. It 
seems to be evident that the purpose of this 
undertaking is not so much a complete 
coverage of the entire field of ophthalmol- 
ogy as a detailed presentation of selected 
subjects in essay form. Nevertheless, the 
two concluding volumes may supplement 
some of those topics which so far seem to 
be somewhat incomplete, thus giving a more 
comprehensive coverage of the entire field 


of ophthalmology. 
Stefan Van Wien. 


Atopic Cataract. By Emanuel Rosen, 
M.D. Springfield, Illinois, Charles C 


Thomas, 1959. 100 pages, 17 illustra- 
tions, bibliography, index. Price: Not 
listed. 

This is one of the American Lecture 


Series, published by Thomas, and one of the 
American Lectures in Ophthalmology, edited 
by Donald J. Lyle, M.D., of Cincinnati, 


Ohio. The author is lecturer in biomicros- 
copy at the Newark Eye and Ear Infirmary. 
In this well-written and printed monograph 
he has attempted to clarify the confusing 
and complex subject of the relationship of a 
more or less characteristic type of cataract 
in some patients suffering from atopic der- 
matitis. He is, I think, successful in this 
attempt, although much more knowledge is 
required before we can close the book, ring 
the bell, and blow out the candle. 

The author outlines the history, the “cu- 
taneous story,” the early and biomicroscopic 
findings, rate of development of the cataract, 
incidence, bilaterality, types (43 percent are 
“shield” shaped), and surgical complications 
(high incidence) in a review of 244 cases 
found in the literature. Chapter 6 concerns 


four theories relating to the pathogenesis. 


Then follows an important chapter on dif- 
ferential diagnosis; next a good discussion 
of surgical prognosis. Chapter 9 is a gen- 
eral and thoughtful discussion of the whole 
study. The final chapter consists of detailed 
reports of 10 cases studied by the author. 

Atopic cataracts are probably more com- 
mon than is realized and the surgery of the 
affected lens is fraught with dangers and 
difficulties. This monograph, although it 
could have appeared as a paper in one of the 
scientific journals, deserves praise for spot- 
lighting the problem not only for ophthal- 
mologists but also for our colleagues in 
general practice, dermatology, allergy, psy- 
chiatry, and immunology. It is a useful little 


book for study and reference. 
Derrick Vail. 


TREATMENT OF CANCER IN CLINICAL PRAC- 
Tice. Edited by Peter B. Kunkler and 
Anthony J. H. Raines. Edinborough and 
London, E. and S. Livingstone, Ltd., 
1959. The Williams and Wilkins Com- 
pany, Baltimore, exclusive U. 5. agents. 
Price: $19.00. 

It is evident that the treatment of cancer 
cannot be fully discussed in a single volume 
and that there are few practitioners likely 
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to be either in the position to treat or to 
have the spirit to manage all the malignan- 
cies which may occur in the various body 
organs and anatomic areas. However, be- 
cause of the specialization required to treat 
cancer, physicians may not be aware of the 
advances taking place in fields other than 
their own. Thus, in this new text, edited by 
a radiotherapist and surgeon, a large num- 
ber of contributors collaborate to present 
their views concerning the treatment of 
cancer. A surprising variety of material is 
presented, varying from the physics of radio- 
therapy to general surgical methods, to 
chemotherapy and hormonal control. Gen- 
erally the most recent advances up to 1957 
are presented. 

The section on the eye and orbit 1s most 
competently presented by Dr. Arthur B. 
Jones, the deputy-director of the- -Radio- 
therapeutic Department of St. Bartholo- 
mew’s Hospital in London, and ophthalmol- 
ogist H. B. Stallard. The discussion, as 
might be expected from these authorities, 
is unusually well presented, and much in- 
formation which is scattered through the 
literature concerning the technique of radio- 
therapy and the surgery of malignancy of 
the eye and orbit is included. If the re- 
mainder of the book presents the prin- 
ciples of therapy as concisely, authoritative- 
ly, and scholarly as the section on the eye 
and orbit, it may be considered a well-nigh 
flawless text. It seems likely that this book 
will become a standard reference for the 
therapy indicated for cancer by these seek- 
ing a survey of fields other than their own. 


Frank W. Newell. 


TRANSACTIONS OF THE AMERICAN OPH- 
THALMOLOGICAL Society, 1959: Volume 
57. Toronto, University of Toronto Press, 
1960. 737 pages, index. Price: Not listed. 
Dr. Verhoeft’s lead article in this volume 

again points out that the “Young Turk”’ 

spirit is completely unrelated to chronologic 
age. ‘‘Panum’s area and some other prevail- 
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ing misconceptions concerning binocular 
vision” bristles with indignation at the ac- 
ceptance of historical authority (other than 
Dr. Verhoeff). His essential thesis is that 
binocular vision is primarily a subconscious 
function elaborated in the cerebral cortex 
and not in the eyes. Only Dr. Derrick Vail 
had the courage to discuss this paper and he 
studiously avoided any controversial com- 
ment. Un homme de discrétion. 

Dr. Bedell discussed “Ophthalmoscopical- 
ly visible small spots in the ocular fundus.” 
One trusts that his famed photographs will 
be included in any republication of this 
paper. Dr. von Sallmann’s paper on “He- 
reditary dyskeratosis of the perilimbal con- 
junctiva” is interesting from both an oph- 
thalmologic and sociologic viewpoint. The 
group reported is a mixture of Indian, 
Negro and Caucasian origin called the Halo- 
war Indians. Dr. Woods contributes a de- 
lightful discussion on a similar group called 
the “We-sorts.” 

Dr. Leopold and his group have found 
that erythrocyte cholinesterase levels are 
lower in glaucoma patients than in the nor- 
mal population. This is the first time that 
a true systemic organic difference has been 
demonstrated between these two groups. The 
fallibility of applying animal data to humans 
is demonstrated by Dr. L. B. Sheppard. He 
shows that the rabbit has intrascleral drain- 
age channels and Duke-Elder points out in 
his discussion that a great many of our con- 
clusions on human drainage channels have 
been derived from work on rabbits—with- 
out an appreciation of the true mechanism 
for such drainage in this animal. Guerry 
and Wiesinger report on their experiences 
with “Light coagulation of fundus lesions.” 
The Bedellism that follows is delightful: 
‘The authors have operated upon three cases 
which would have been better without light 
coagulation.” Dr. Cogan upholds the “pure” 
research standard with an article on “Reti- 
nal dehydrogenases.” 

That perennial subject of interest, cataract 
surgery, is again well represented in this 
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volume. Dr. Henderson reports a spectacu- 
lar case of survival of an eye after expul- 
sive hemorrhage. Dr. Calhoun describes the 
use of a bipronged needle for trapping dis- 
located lenses ; this might be called the whirl- 
ing patient technique. Dr. Chandler de- 
scribes a slightly simpler technique. He ir- 
rigates the lens out of the vitreous! Further- 
more, after one such procedure ‘the patient 
was discharged on the fourth postoperative 
day”! Dr. Thorpe presents almost a mono- 
graph on the use of chymotrypsin and the 
lengthy discussion that follows indicates the 
timeliness of this subject. 

The meetings concluded with two papers 
on that ever-thorny problem, uveitis. Dr. 
Alan Woods indicates that histoplasmosis 
may be a more common etiologic agent than 
has been thought hitherto, and Dr. Falls 
continues this thought with a report of the 
successful treatment of nine such cases with 
amphotericin B. 

The volume closes with seven candidate 
theses. These are of the usual excellence 
and of particular interest is the monograph 
by V. A. Byrnes on ocular injury from 
high-G forces. These apparently result from 
increased intravascular pressure. Injuries 
in a variety of experimental animals are 
illustrated and the conclusion to be drawn 
is that, if invited to a ride on a test-slide, 
stay home. 

David Shoch. 


YeAR-Book OF OPHTHALMOLOGY (1959- 
1960). Edited by William F. Hughes, 
M.D. Chicago, The Year-Book Publishers, 
1960. 406 pages, 95 illustrations, subject 
and author indices. Price: $8.00. 

A short publisher’s note announces that 
Dr. Derrick Vail has retired as editor after 
10 years of faithful service and that this 
responsibility is now assumed by Dr. Wil- 
liam Hughes. In accordance with the policy 
originally established, the featured overture 
is the annual special article. This year the 
opus is “Clinical electroretinography,” by 
Alex E. Krill, who gives a well-rounded, 
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timely presentation with a full bibliography. 
The intense interest aroused by alpha chy- 
motrypsin is reflected in eight detailed ab- 
Steacts. After of his own articles, 
Hughes notes with wry modesty “No com- 
ment!” This annotation is particularly face- 
tious since only one-fourth to one-half of 
the articles abstracted in the various listings 
receive any commentary whatsoever. The 
comments, all of which are interesting, vary 
from a line or two to almost a page. In a 
new departure Hughes has delegated some 
of the commentary to qualified experts. To 
these annotations the name of the commen- 
tator is afhxed. The special commentators 
include Theodore Schwartz on experimental 
exophthalmos, von Noorden on 
methods, Thygeson on trachoma, Snydacker 
on gonioscopy, Bernard Becker on tonog- 
raphy and diabetic retinopathy, von Sall- 
mann on experimental cataract, Alan Woods 
on amphotericin-B, Iser on the electroretino- 
gram, Gibbs on the electroencephalogram, 
Olwin on anticoagulants, Harrington on vis- 
ual fields and Walsh on neuro-ophthalmol- 
ogy. 

The conscientious ophthalmologist finds 
as his practice augments that both the need 
and the difficulty of keeping up with the 
literature steadily increase. For those so 
afflicted, the Year-Book is an excellent first- 


aid. 


one 


pleoptic 


James E. Lebensohn. 


JAN EVANGELISTA PURKYNE, Czech Scien- 
tist and Patriot, 1787-1869. By Henry J. 
John, M.D. Published as Volume 49 of 
the Memoirs of the American Philosophi- 
cal Society, September, 1959. Cloth, 94 
pages, 26 figures. Price: Not listed. 
Most physicians know barely more about 

Jan Evangelista Purkyneé than that his awk- 

ward-sounding name is attached to numer- 

ous structures and phenomena in medical 
science. The familiar spelling of his name 

“Purkinje” is the phonetic German version 

of the original Czech. In_ this’ book 

Purkyne’s life and scientific endeavors are 
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for the first time comprehensively treated in 
English. The material was meticulously col- 
lected and translated from Czech, Latin, and 
German sources by Dr. John, who has been 
for many years a messenger of cultural ex- 
change between his native land, Czechoslo- 
vakia, and his adopted country, America. 
The presentation reveals a subtle treatment 
of a difficult biographic subject which has 
brought life near by the warmth of love and 
admiration for the physiologist Purkyne as 
one of the greatest men in medical science. 
Purkyné’s discoveries and inventions in 
medicine were numerous. In many instances 
he never published descriptions of his in- 
novations. In other cases he gave a cryptic 
account by pointing out the importance of 
the principles underlying his discoveries 
without bothering to follow them up by tech- 
nical perfections and applications, These he 
left to others. He founded the first Institute 
of Physiology of the world at the Univer- 
sity of Breslau in 1839, introduced the tech- 
nique of lecturing with experiment demon- 
strations, and set up the first medical phys- 
iology student laboratory. He laid the 
foundation of modern histology, discovered 
the nerve axis cylinder, various types of 
brain cells, the cilia in the oviduct, the con- 
duction system cells of the ventricle, and 
described the chick embryo development. 
Some of his discoveries are of particular 
interest to ophthalmologists because they 
became the basis for modern ophthalmic 
science. He described, in 1823, the forerun- 
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ner of the ophthalmoscope and after per- 
forming with it the first retinoscopy of the 
human eye he stated, “Thus by a light prop- 
erty reflected and the careful eye of the 
observer looking into the eye, no eye mem- 
brane or the liquid within the eye will re- 
main hidden. The practitioners who reject 
the investigations of the physiologist will 
not refuse to accept this, nor will they be 
afraid to do it, for they shall find this useful 
in the diagnosis of eye conditions.” Ap- 
parently, “They” were afraid to do it. It 
took about three decades until von Helm- 
holtz took up Purkyne’s idea and constructed 
the ophthalmoscope. 

In 1825, Purkyné published the discovery 
of the so-called Katopric-dioptric pictures, 
known as Purkyne-Sanson images or re- 
flections of bright objects on the surfaces 
of the cornea and lens. This created the 
basis for ophthalmometry. Even Gulstrand’s 
slitlamp and the corneal microscope were 
derived from Purkyne’s earlier device for 
oblique illumination of the ocular media. In 
1830, he developed the “Kinescope” to use 
so-called “living pictures” for demonstra- 
tions of body movements and became there- 
by a “Walt Disney ancestor.” Not only 
these interesting features of the history of 
ophthalmology but also a wealth of ma- 
terial concerning Purkyné’s histologic and 
physiologic discoveries are presented in this 
attractively written and charmingly illus- 
trated book. | 

Gerhard A. Brecher. 


BSTRACT DEPARTMENT 


EpItTep sy Dr. F. HAESSLER 


Abstracts are classified under the divisions listed below. It must be remembered that any given paper 
may belong to several divisions of ophthalmology, although here it is mentioned only in one. Not allof 
the headings will necessarily be found in any one issue of the Journal. 


CLASSIFICATION 


. Anatomy, embryology, and comparative oph- 
thalmology 

. General pathology, bacteriology, immunology 

. Vegetative physiology, biochemistry, pharma- 

cology, toxicology 

Physiologic optics, refraction, color vision 

Diagnosis and therapy 

Ocular motility 

Conjunctiva, cornea, sclera 

Uvea, sympathetic disease, aqueous 

Glaucoma and ocular tension 


why 


10. Crystalline lens 

11. Retina and vitreous 

12. Optic nerve and chiasm 

13. Neuro-ophthalmology 

14. Eyeball, orbit, sinuses 

15. Eyelids, lacrimal apparatus 

16. Tumors 

17. Injuries 

18. Systemic disease and parasites 
19. Congenital deformities, heredity 
20. Hygiene, sociology, education, and history 


6 
OCULAR MOTILITY 

Saiduzzafar, H. Variant of Duane’s re- 
traction syndrome. Brit. J. Ophth. 43: 
700-702, Nov., 1959. 

Duane’s retraction syndrome is a not 
uncommon congenital abnormality of the 
horizontal eye muscles, most commonly 
the external rectus muscle of one eye, and 
is not associated with any lesion of the 
central nervous system. Usually there is 
limitation or absence of abduction and 
retraction of the.globe on attempted ad- 
duction. It is felt:-by most observers that 
this is due to a replacement of the muscle 
by an inelastic fibrous band which can 
neither contract nor relax so that on 
adduction the jeye simply is retracted 
backwards instead of moving inwards. 
Diplopia is usually absent since the con- 
dition is present from birth. 

The case of a 16-year-old girl is de- 
scribed who had the typical picture of the 
disease with the added features of di- 
plopia, head tilting, and difficulty of ad- 
duction. (4 figures, 3 references) 

Morris Kaplan. 


Stanworth, A. and DaCunha, D. Bin- 
ocular mechanisms in small-angle stra- 


bismus. Brit. J. Ophth. 43 :648-661, Nov., 
1959. 


In many cases of strabismus it is quite 
possible to eliminate the angle of devi- 
ation and to bring about binocular vision 
but this is not always possible even in 
patients who show strong fusion and 
stereopsis. In these latter there may be 
abnormal retinal correspondence even 
though the angle of deviation is minute. 
Thus it is quite possible that patients 
who seem to have had their squints cured 
are left with small-angle strabismus due 
to fixation disparity. It is also possible 
that at clinical examination these eyes 
present binocular vision while in every- 
day usage the patient is indeed suppress- 
ing. 

A number of cases are described to 
illustrate the various binocular mecha- 
nisms and disparities which are to be 
found in everyday use of the eyes. These 
include subjects with normal as well as 
with abnormal retinal correspondence and 
other combinations of fixation disparities. 
The distinctions between these various 
abnormalities in small-angle strabismus 
may be very indefinite. (9 references) 

Morris Kaplan. 
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7 
CONJUNCTIVA, CORNEA, SCLERA 


Bietti, G. B. and Ferraboschi, G. A 
statistical analysis of the association of 
keratoconus with vernal conjunctivitis. 
Boll. d’ocul. 38 :85-102, 1959. 

In an effort to determine if there were 
more than a casual association between 
keratoconus and vernal conjunctivitis the 
authors reviewed the clinical records of 
199,300 outpatients over the age of nine 
years. In this series the authors found 733 
cases of vernal conjunctivitis and 182 
cases of keratoconus and in ten of the pa- 
tients both of the conditions existed. This 


suggests association between the two 


conditions. The authors do not consider _ 


keratoconus a consequence of vernal ca- 
tarrh, but feel that there may be a com- 
mon constitutional background in both 
of these conditions. (13 figures, 55 refer- 
Joseph E. Alfano. 


ences ) 


Castroviejo, Ramon. Plastic and recon- 
tructive surgery of the conjunctiva. Plast. 
& Reconstruct. Surg. 24:1-12, July, 1959. 

The author describes his procedures. 
(13 figures) F. H. Haessler. 


Lindner, K. The etiology of bacterial 
infectious inflammations of the conjunc- 
tiva. Arch. f. Ophth. 161 :309-318, 1959. 

In this lecture on the inflammations of 
the conjunctiva which can be ascribed to 
bacterial infection the author gives a use- 
ful general’ summary but, as he says, 
offers nothing fundamentally new. En- 
demics of bacterial conjunctivitis have 
disappeared and isolated instances are un- 
common, Just this circumstance makes it 
possible now to investigate the role of the 
questionable causative organisms which 
are ever present. For example one could 
study the importance of staphylococcus 
in infectious conjunctivitis or of Bacte- 
rium coli in the now uncommon blennor- 
rhia of the newborn and one would rarely 
be disturbed by gonococcus or inclusion 
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virus because both have all but disap- 
peared. Bacterium coli is still amply pres- 
ent in every delivery. (2 figures, 27 refer- 
ences) F. H. Haessler. 


Vancea, P., Vaighel, V. and Vancea, P. 
P. Trophic ulcer of the cornea following 
operations on the ocular muscles, Ann. 
d’ocul. 193 :28-34, Jan., 1960. 

Five cases are reported in which limbal 
ulcers developed eight to 14 days after 
extraocular surgery. In each case a bi- 
lateral advancement of the lateral recti 
was done. The authors feel that the 
etiologic factor is the interference with 
the nutrition of the cornea as a result of 
sectioning limbal vessels. However, they 
point out that, under these circumstances 
trophic ulcers should be seen more often. 
In the cases here described the lesion 
healed uneventfully. (15 references) 


David Shoch. 
8 
UVEA, SYMPATHETIC DISEASE, 
AQUEOUS 


Ruiz Barranco, F. The participation of 
the meninges in uveitis. Arch. Soc. oftal. 
hispano-am. 19:786-795, Oct., 1959. 


To determine the relationship between 
the involvement of the uvea and the me- 
ninges, the cerebrospinal fluid of 100 pa- 
tients with nontraumatic uveitis was ex- 
amined for sodium, glucose, protein, cells, 
bacteria, Wasserman reaction, and col- 
loidal gold curve. In 99 cases the fluid 
was clear. The sodium content was di- 
minished in 60 cases, normal in 30 and in- 
creased in 10. Albumen was increased 
slightly in 15 cases, and significantly in 
20. Globulins were slightly positive in 15, 
positive in seven, and strongly positive in 
six. The cells were normal in 37, slightly 
increased in 32, and definitely increased tn 
31 cases. No bacteria were found. The 
Wasserman reaction was pqsitive in 15 
cases, and the colloidal curve was abnor- 
mal in 20. The meninges were thus nor- 
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mal in 37 cases, slightly involved in 32, 
and definitely involved in 31. The author 
finds frequent participation of the me- 
ninges in recurrent uveitis and in luetic 
and viral uveitis. The meninges partici- 
pate rarely in uveitis of tuberculous and 
local origin. The clinical implication of 
this study is the necessity of general 
therapy in uveitis which simultaneously 
involves the meninges. (2 tables, 7 refer- 
ences ) Ray K. Daily. 


9 
GLAUCOMA AND OCULAR TENSION 


Diaz Dominguez, D. and Ruiz Bar- 
ranco, F. A contribution to tonographic 
calculations. Arch. Soc. oftal. hispano-am. 
19 :773-785, Oct., 1959. 

The authors failed to verify Leydheck- 
er’s tonographic data. Their study con- 
sisted of tonography lasting ten minutes 
and an analysis of the tonographic curve 
in three parts, namely that of the first 
four minutes, of the next three minutes 
and of the last three. They conclude that 
the first three minutes are of great im- 
portance, and these data should be in- 
cluded in the calculations. From a diag- 
nostic standpoint the authors found it 
advantageous to extend the tonography 
to ten minutes. In their calculations 
lLeydhecker’s index for doubtful cases 
was not reliable, and they found no diag- 
nostic value in the relation of Po/C. (4 
tables, 12 references) Ray K. Daily. 


Epstein, E. Fibrosing response to aque- 
ous. Its relation to glaucoma. Brit. |. 
Ophth. 43 :641-647, Nov., 1959. 

The keloid tendencies of the African 
races makes glaucoma surgery in these 
patients particularly difhcult and seem- 
ingly automatically condemns the oper 
ation to failure. To obviate this danger, a 
procedure of introducing a very fine 
polyethylene tube into the anterior cham- 
ber and extending as a loose end beneath 


the conjunctiva was elaborated. This 
functioned very well for a short time but 
invariably the distal end became clogged ; 
it was determined that the aqueous fluid 
had a fibrosing influence on the subcon- 
junctival tissue. It is probable that this 
end result does not usually occur in the 
usual filtering procedures because there 
is some epitheliazation of the bleb cells. 
As an alternative procedure a paralimbal 
lamellar sclerotomy was performed so as 
to permit free communication between 
severed aqueous veins and the subcon- 
junctival spaces. This precedure has func- 
tioned very well in several cases over 
several months and it 1s suggested that 
it be considered further. (5 figures) 
Morris Kaplan. 

Foulds, W. Darkroom outflow test in 
unilateral closed-angle glaucoma. brit. |. 
Ophth. 43 :697-699, Nov., 1959. 

It has long been noted that when one 
eye has closed-angle glaucoma, the fel. 
low eye is most likely to become similarly 
affected in time; this has been borne out 
by numerous tests and clinical studies. 
The dark room outflow test has been 
found to be quite sensitive and with it 
apparently unilateral closed-angle glau- 
coma was investigated in 79 patients; 17 
of these had had symptoms in the fellow 
eye and 62 were free from symptoms. A 
positive rise of over 8 mm. Hg was found 
in 22 of the 79 and a marked decrease in 
the facility of aqueous outflow was found 
in 45. Foulds suggests that the dark room 
test should be done in all cases of uni- 
lateral closed-angle glaucoma and it is 
suggested that a prophylactic peripheral 
iridectomy be done on the fellow eye, 
especially if this eye is anatomically simi 
lar to the affected one. (8 references) 

Morris Kaplan. 


lLeydhecker, W. Nervous influences on 
the intraocular pressure. Arch. f. Ophth. 
161 :362-372, 1959. 
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Influences of the central nervous sys- 
tem per se do not bring about glaucoma. 
No cerebral disturbance is known which 
is constantly accompanied by glaucoma 
and there is no glaucoma which is regu- 
larly associated with cerebral, somatic, or 
mental disturbance. On the other hand, 
many local disturbances in the eye are 
known to be associated with glaucoma, 
and central nervous disturbances which 
may raise the tension only slightly in the 
normal bring about greater changes in 
the glaucomatous eye. (73 references) 

F. H. Haessler. 


Nordmann, 
questions concerning glaucoma. 
d’ocul. 193 :17-27, Jan., 1960. 

This is the second part of a two-part 
article on glaucoma. The first, which ap- 
peared in 1959, dealt with the question of 
the central origin of glaucoma, The au- 
thor concluded that there was no evi- 
dence to justify such a hypothesis and 
that, at this time, glaucoma must be con- 
sidered primarily a disease of the eye. 

In this second article he discusses the 
question as to whether ocular hyperten- 
sion is a fundamental element of glau- 
coma. Hypertension in relation to ex- 
cavation of the optic nerve and_ field 
defects is discussed and the author comes 
to the conclusion that the primary factor 
in glaucoma is the ocular hypertension. 
Two special cases are considered: hyper- 
tension without glaucoma and glaucoma 
without hypertension. He feels that the 
first group consists of those who have not 
yet demonstrated glaucomatous defects 
but will in time, and that in the second 
group ocular hypertension may have 
been present in the past but is now com- 
pensated by a diminution in aqueous 
flow. In these cases there frequently is a 


J. Certain fundamental 
Ann. 


positive response to provocative tests. 


(34 references) David Shoch. 


Vanni, V. and Lepri, L. A clinical 
study of the influence of hyaluronidase on 
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the intraocular pressure. Boll. d’ocul. 38: 
114-132, 1959. 

The authors studied the action of hy- 
aluronidase on the intraocular pressure of 
normal and glaucomatous eyes after in- 
troducing hyaluronidase into the eye by 
iontophoresis. The results were quite uni- 
form and reliable in spite of some of the 
difhculties of the technique. There was 
no lowering of the intraocular pressure 
or change in the tonometric curve in 
their cases of angle-closure glaucoma or 
in glaucoma secondary to dislocation of 
the lens. The results in open-angle glau- 
coma were quite remarkable, there being 
a marked lowering of the intraocular pres- 
sure. The degree of lowering of the intra- 
ocular pressure was greatest where the 
initial pressure was the highest. The ef- 
fect lasted from one to three days. (3 
tables, 50 references) 

Joseph E. Alfano. 


10 
CRYSTALLINE LENS 


Jenkins, B. The use of alpha-chymo- 
trypsin in cataract surgery. South. M. J. 
53 :44-46, Jan., 1960. 

The author describes his discovery in 
1955 of the zonulytic properties of alpha 
chymotrypsin, which resulted from a for- 
tuitous observation while using the en 
zyme in an attempt to dissolve vitreous 
opacities. Two months later a 1:1000 solu 
tion of the enzyme was successfully used 
in a cataract extraction and found to 
facilitate the procedure without causing 
adverse effects. His subsequent experi- 
ence in 127 cataract extractions with en 
zymatic zonulysis have convinced him of 
the eficacy and safety of this technique. 
In the author’s technique a 1:5000 solu 
tion of the enzyme is injected into the 
posterior chamber through a blunt can 
nula. He waits two to four minutes for 
zonulysis to oceur, during which time an 
iridectomy is performed if desired. The 
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lens is delivered with a mechanical er- 
isophake by sliding. The anterior cham- 
ber is then lavaged with normal saline 
to remove remaining traces of enzyme. 
The author reports that he and Kaiford 
have used the enzyme successfully in 26 
children 
inder 15 years of age, and in his opinion 


ases of cataract extraction in 
the instances of vitreous loss reported by 
others in this age group require clarifica- 
tion, since they are not necessarily a re- 
sult of using the enzyme. (6 references) 
Joseph H. Derivaux. 


Martins, M. Preoperative treatment of 
patients with cataract. Key. brasil. oftal. 
18 :343-347, Dec., 1959. 

The author advises that before oper- 
with 
complete eye examinations with slitlamp 


ation patients cataract be given 


nomicroscopy, gonioscopy, tonometry, 
keratometry and at times, tonographic 
tudies. He advises bacterial studies of 
conjunctival secretions only when there 
is some congestion. Irrigations of the 
acrimal system have been abandoned. A 
veneral physical examination, including 
blood count and urinalysis, is also done. 
The patient receives a collyrium contain- 
ny a sulfa drug for a few days before 
urgery and also a broad-spectrum anti- 
biotic. Walter Mayer. 

Norskow, K, Comparison of 50 cataract 
operations with and 50 without the aid of 
alpha-chymotrypsin. Acta ophth. 37 :546- 
551, 1959. 

Alpha-chymotrypsin facilitated — the 
operation, raised the number of intra- 
capsular operations from 37 to 47, and 
no postoperative complications were ob- 
erved. (28 references) John J. Stern. 

Svane-Knudsen, P. Severe secondary 
ocular changes in a patient with idiopathic 
hypoparathyroidism and pernicious anae- 
mia. Acta ophth. 37 :560-567, 1959. 


A female patient, aged 45 years, had 
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had idiopathic hypoparathyroidism with 
convulsions since the age of seven years. 
At the age of 11 to 12 years, bilateral 
zonular cataracts started to develop; at 
the age of 18 years bilateral discission 
was undertaken. A hemorrhage in the 
left eye destroyed useful vision but the 
operation in the other eye was successtul. 
Fight years later attacks of severe kera- 


titis started which resulted in corneal 
scars with chalk deposits. Twenty-two 
years after the unsuccessful cataract 


operation the right eye developed glau- 
coma which responded to local treat- 
ment; at the age of 43 years cyclodialysis 
was undertaken. Because of the corneal 
scars a corneal transplantation was done 
in the left eye which resulted in glau- 
coma, and a decompression operation was 
followed by a massive hemorrhage. The 
transplant became opaque and sight was 
lost. (20 references) John J. Stern. 


11 
RETINA AND VITREOUS 


Bauer, F. A case of Coats’ retinitis 
exudativa externa with attention to his- 
tologic changes. Arch. f. Ophth. 161 :373- 
380, 1959. 

Bauer noted changes originating in the 
vascular system, such as edema, exu- 
dation, hemorrhage and cellular infiltra- 
tion; proliferative processes in glial tis- 
sue, degenerative changes in the retinal 
elements, the vessels, and in newly- 
formed glial tissue, and pigmentation. 
The newly-formed glial tissue showed 
phagocytic activity. (9 figures, 21 refer- 
ences) F. H. Haessler. 


Behrendt, T. Fundus changes in hyper- 
tensive diseases. Kev. oftal. 18: 
305-309, Dec., 1959. 

The author compares the advantages of 
black and white and of color photography 
in the evaluation of fundus changes in 
hypertension. He finds that black-and- 
white photography is preferable for the 


brasil. 


vessel wall and its changes, for small 
vessels and for exudates and edema; 
color photography is preferable for a 
general view, for hemorrhages and when 
color is an important factor for diagnosis. 
(2 figures) Walter Mayer. 


Larsen, H. W. X-ray therapy in pro- 
liferative diabetic retinopathy. Acta 
ophth. 37 :531-536, 1959. 


In 50 patients with proliferative dia- 
betic retinopathy who were given X-ray 
treatment of the posterior segment (200 
r (air) for five to 15 consecutive days) no 
improvement was noted. (3 figures, 5 
references) John J. Stern. 


12 
OPTIC NERVE AND CHIASM 


Gjessing, H. G. A. Pits or crater-like 
holes in the optic disc. Acta ophth. 37: 
528-530, 1959. 

The literature is reviewed briefly and 
a case of a deep, crater-like pit in the 
disc of one eye without disturbance of 
the function is described. (1 figure) 

John J. Stern. 


Vedel-Jensen, N. Optic tract neuritis 
in multiple sclerosis. Acta ophth. 37 :537- 
545, 1959. 

The literature is reviewed and two 
cases of multiple sclerosis are presented 
in which there were homonymous hemi- 
anopic field defects without macular spar- 
ing. The lesion must be lying somewhere 
behind the optic chiasma. (2 figures, 14 
references ) John J. Stern. 


Zilch, K. J. and Nover, A. The spongi- 
oblastomas of the optic nerve. Arch. f. 
Ophth. 161 :405-419, 1960. 

The primary tumors which arise in the 
glia of the optic nerve are usually refer- 
red to as gliomas in the ophthalmologic 
literature but there are differences of 
opinion at to the more precise details in 
the system of the gliomas. The authors 
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report details of microscopic structure in 
29 cases. Attention was given to architec- 
ture, regressive manifestations, infiltra- 
tion of the arachnoid sheath and connec- 
tive tissue septa as well as to the behavior 
of ground substance of the fasciculus 
opticus. In the biologic characterization 
attention was given to age, sexual dis- 
tribution, the slight malignancy and the 
rate of growth. Postoperative survival as 
great as 10 years was noted and among 
16 patients operated upon there was only 
one recurrence. 

Many similarities were noted in mor- 
phology and clinical behavior of these 
tumors and the spongioblastomas of the 
central nervous system which leads the 
authors to suggest that these neoplasms 
be referred to as spongioblastomas. (12 
figures, 42 references) 

F. H. Haessler. 


13 
NEURO-OPHTHALMOLOGY 


Fanta, H. The visual field for move- 
ment and white objects with intracranial 
processes. Arch. f. Ophth. 161 :492-501, 
1960. 


The difference between the visual field 
for a moving white target and for white 
as a color is easily recognized and regis- 
tered in intracranial processes, particu- 
larly in lesions which occupy space. 
Comparative studies with quantitative 
perimetry confirm the usefulness of such 
results. The contraction of the field can 
probably be aseribed to the increased 
pressure which is a result of the occupa- 
tion of space. With direct injury to the 
optic nerve or tract this discrepancy was 
not so striking. (11 figures, 10 references) 

F. H. Haessler. 


Leoz, Gustavo. Homonymous hemi- 
anopsias. Arch. Soc. oftal. hispano-am. 
19 :563-771, Aug. and Sept., 1959. 


This is an exhaustive monograph on 
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the subject of homonymous hemianopsia. 
The first part reviews the antomy and 
symytoms of lesions of the visual path- 
ways, and the various methods of peri- 
metric examination. The author's prefer- 
ence is for the Goldmann perimeter, 
which was used for the examination of 
his material, comprising 183 cases. The 
Bjerrum screen was used in addition for 
the examination of the central field. With 
the Goldmann perimeter the author used 
test discs 1 mm. and 0.25 mm. in diameter 
and illumination of 1.00 and 0.096 for the 
examination of the central and median 
isopters. Thirty cases are reported in de- 
tail, illustrated with roentgenograms and 
visual fields. The reported cases com- 
prise tumors of the hypophysis, of the 
diencephalon, temporal lobe, cerebellum, 
intracerebral hematoma, hematoma of 
the parietal lobe, cyst of the temporal 
Meniere’s disease associated with 
visual disseminated encephalitis, 
vascular malformations in the parietal 
and temporal regions, aneurysm of the 
choroid plexus, and hemianopsias follow- 
ing chemical or thermal pallidectomies, 
and hemispherectomies. Homonymous 
hemianopsia is the perimetric manifesta- 
tion of a retrochiasmatic lesion of the 
optic pathway. The therapy of such 
lesions is not within the sphere of the 
ophthalmologist, but the precision of the 
perimetric examination is important in 
the localization of the lesion. The author 
refutes the general impression that lesions 
of the optic pathway always produce in- 
congruent hemianopsia, while lesions of 
the optic radiation produce congruent de- 
fects. He emphasizes that congruence of 
the visual field defect depends more on 
the type of the lesion than on its localiza- 
tion. Vascular lesions of the optic path- 
ways always produce congruent defects. 
Their localization requires additional data 
derived from such tests as the Wenicke 
pupillary reaction, the search for descend- 
ing optic atrophy, arteriography, ventri- 


lobe 


loss, 


culography, and electroencephalograms. 
Expending lesions, infectious or trau- 
matic, but not of vascular origin, present 
initially incongruent manifestations re- 
gardless of their localization. Only when 
the lesions have progressed, do retrogen- 
iculate lesions give rise to congruent de- 
fects of the visual field, while lesions 
anterior to the geniculate bodies produce 
incongruent defects. The author does not 
believe that with our present means of 
clinical examination it is possible to de- 
termine whether the macula has or has 
not been spared, because it is impossible 
to be certain that the patient is not using 
extrafoveal fixation during the examina- 
tion. It is pointed out that so far there is 
no anatomic basis for the assumption of 
the existence of bilateral macular repre- 
sentation. There is conclusive 
evidence that the geniculate bodies have 
a connection with the contralateral visual 
cortex. The persistance of good central 
visual acuity in lesions of the occipital 
lobe may be due to various factors; one 
of these is the extensive representation 
of the macular region in the occipital cor- 
tex, and another is the constant physio- 
logic change in fixation. The author be- 
lieves that it is possible for the lower 
visual centers to acquire a certain degree 
of visual perception, as has been demon- 
strated in monkeys. (163 figures, 45 refer- 
ences) Ray K. Daily. 


also no 


Sanchez-Salorio, M. and Molina Negro, 
P. Unilateral and atypical Argyll Robert- 
son pupil. Arch. Soc. oftal. hispano-am. 
19 :786-804, Oct., 1959. 


This is a detailed report of a clinical 
case, of a girl 17 years old, who was hos- 
pitalized for headaches, vomiting and 
nausea. She was found to have an ani- 
socoria, the left pupil being slightly 
larger. The pupillary reactions were nor- 
mal in the right eye. In the left eye the 
reaction to light was at first delayed; on 
repetition of the test it became abolished, 
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and on further stimulation there was par- 
adoxic pupillary dilatation. There was no 
psychosensorial response of the pupil to 
sticking a pin in the arm. The patient 
refused surgery, and as the symptoms 
became aggravated she passed into coma; 
at this time she developed bilateral papil- 
ledema. On postmortem the diagnosis of 
a mesencephalic tumor involving the aq- 
ueduct and the third ventricle was con- 
firmed. (10 figures) Ray K. Daily. 


16 
TUMORS 


Jensen, O. A. and Andersen, S. R. Late 
complications of biopsy in intraocular 
tumors, Acta ophth. 37 :568-575, 1959. 


Intraocular biopsy was done in five 
eyes with benign lesions, in one with ret- 
inoblastoma and in 17 with malignant 
melanomas. Of the 17 patients, 10 had 
died from metastases one to five years 
after biopsy, and of the seven survivors 
after five to eight years, only four had 
no orbital recurrence or metastases. The 
number of orbital recurrences was larger 
than expected and the method is to be 
regarded as too dangerous for a routine 
procedure. (4 figures, 6 references) 

John J. Stern. 


Maione, Mario. The origin of the cel- 
lular elements and on the mechanism of 
diffusion of blastomes of the retina. Ann. 
d’ocul. 192 :897-918, Dec. 1959. 


The histopathology of an eye with ret- 
inoblastoma is described and additional 
eyes in the author's laboratory are re- 
viewed, From these studies he concludes 
that there are two phases in the develop- 
ment of retinoblastoma. First, there is a 
generalized disorder of retinal develop- 
ment so that all types of retinal cells may 
be seen in all stages of development. Sec- 
ondarily, a true neoplastic change occurs 
with wild growth of cells in one or more 
areas. In essence he feels that a retino- 
blastoma develops only in a previously 
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disordered retina. (22 references, 13 fig- 
ures) David Shoch. 


17 
INJURIES 


Flynn, J. A. F. Watching an eclipse of 
the sun. M. J. Australia 1:85-87, 1960. 

One hundred and seventy Australians, 
mainly school children, suffered impaired 
vision from watching a solar eclipse on 
April 8, 1959. The author describes vari- 
ous pinhole projection methods whereby 
an eclipse of the sun can be viewed in- 
directly and safely. Ronald Lowe. 


Gronvall, H. and Hultgren, A. Ocular 
splinters of steel, some clinical and metal- 
lographic data. Acta ophth. 37 :413-466, 
1959. 


Steel splinters extracted from 103 eyes 
during a 20-year period were examined 
metallurgically and some clinical observa- 
tions are reviewed. In 131 cases the splin- 
ter was located in the eye. Most splinters 
came from a hammer and all had been ex- 
tracted with a magnet. The smallest 
weighed 0.1 mg., the smallest one from 
the posterior segment 0.4 mg., five 
weighed more than 0.1 gm. and one of 
them as much as 12.3 gm. Splinters from 
the right eye are more numerous in the 
lower weight groups; in the left eye heav- 
ier splinters were predominant. Some of 
the tools used were examined metallo- 
graphically, and the findings were com- 
pared with those of 19 selected cases of 
intraocular foreign bodies. Plastic defor- 
mation of hardened and unhardened steel, 
cracking and splintering of steel were in- 
vestigated. The article is illustrated pro- 
fusely with metallurgical micrographs. 
(28 figures) John J. Stern. 


18 
SYSTEMIC DISEASE AND PARASITES 


Fatorelli, A. Ocular histoplasmosis. 
Rev. brasil. oftal. 18:349-359, Dec., 1959. 
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The author reviews the knowledge 
available about ocular histoplasmosis and 
describes a case of uveitis in which this 
etiologic factor was suspected. (15 refer- 
ences ) Walter Mayer. 


Kornerup, T. and Lodin, A. Ocular 
changes in 100 cases of Besnier’s prurigo 
(atopic dermatitis). Acta ophth. 37 :508- 
521, 1959. 

In 100 cases of atopic dermatitis, only 
three showed a mild degree of lenticular 
involvement, mostly a thin posterior sub- 
capsular opacity. This low incidence of 
cataractous changes as compared with 
that reported by others may be accounted 
for by the narrower definition of the skin 
disease. No keratoconus was observed and 
low-grade “bi-oblique astigmatism” was 
more frequent among the cases of der- 
matitis than among the controls. (4 fig- 
ures, 36 references) John J. Stern. 


Mueller, F. Acquired ocular toxoplas- 
mosis. Arch. f. Ophth. 161 :341-361, 1959. 


The occurrence of acquired ocular toxo- 
plasmosis has been recognized only re- 
cently and in a few cases. It can be estab- 
lished only after enucleation of the eye; 
the serological findings are merely a 
symptom. The author took blood for the 
determination of the SFT from all pa- 
tients in whom an eye had to be enucle- 
ated and used one-half of the eyeball for 
animal experimentation, The diagnoses in 
103 enculeated eyes were chiefly injury, 
tumor, inflammation, and glaucoma. In 
two cases toxoplasma was demonstrable 
in animal experiments. In one of them it 
was a congenital toxoplasmosis where a 
positive result was to be expected. In the 
other patient retinal glioma was found in 
both eyes. In both eyes the causative 
agent was found. The second eye was 
enucleated four years after the first. His- 
tologic examination revealed intra- and 
extracellular granular calcification which 
was ascribed to a toxoplasmosis which 


was probably a congenital latent one. Ina 
third patient a generalized and probably 
acquired toxoplasmosis was found. Five 
days before death the fundus was normal 
in each eye, and post mortem organisms 
were demonstrable by animal inoculation. 
No histologic abnormalities were demon- 
strable. In the two patients with congeni- 
tal toxoplasmosis the SFT was negative 
although it was positive in 60 percent of 
the 103 cases. In only one patient, who 
had glioma, were toxoplasma organisms 
unexpectedly found. In 12 cases of retino- 
uveitis, where a positive reaction was to 
be expected, this occurred only once. (4 
figures, 4 tables, 73 references) 


H. Haessler. 


Rodger, F. C. and Farooqui, H. U. Le- 
sions of the lid margins caused by ecto- 
parasites in India. Brit. J. Ophth. 43 :676- 
680, Nov., 1959. 

Infestation of the lid margins with ec- 
toparasites is very common in India and 
results in considerable discomfort with 
secondary inflammation and abscesses of 
the lids and eyebrows brought on by the 
scratching of the areas. The infestation is 
by either the head or body louse or even 
frequently by the public louse and also 
by the follicular mites which are obtained 
from the dog. The appearance of the dis- 
ease is often similar to trachoma. (2 fig- 
ures, 17 references) Morris Kaplan. 


19 
CONGENITAL DEFORMITIES, HEREDITY 


Magnussen, K. Hereditary isolated oc- 
ular albinism with pendular movement of 
the head in rabbits compared with com- 
parable anomalies in man. Arch f. Ophth. 
161 :502-518, 19060. 


A recessive mutation in a rabbit gave 
rise to an isolated albinism of the eye 
which corresponds to an eye-limited hu- 
man albinism. The latter was, however, 
inherited as a gonosomal recessive trait. 


Both mutations produce suppression of 
pigmentation of the ocular ectoderm 
whereas there is greater variation in the 
mesodermal tissues. Decreased vision was 
noted in both man and animals. The nys- 
tagmus which is constant in man was also 
noted in some of the rabbits. Aside from 
a close functional association between the 
eye and the vestibular apparatus, the 
ontogenesis of these organs suggests the 
possibility of the action of one gene on 
both organs. (6 figures, 38 references) 
F. H. Haessler. 


20 
HYGIENE, SOCIOLOGY, EDUCATION, 
AND HISTORY 


Bejat, M. Mortality in ophthalmology. 
Ann. d’ocul. 192 :919-933, Dec., 1959. 

Between 1942 and 1958 there were 23 
deaths in a total of 15,786 patients in 
three large eye services in Paris. The 
author divides these into five groups. In 
Group I four patients (one in 4,000) died 
of neoplastic disease of which the eye was 
a part; for example metastatic lung and 
stomach cancers. In Group II four pa- 
tients died of virulent infections of the 
orbital region. In Group III three patients 
died before any surgery, one of pneu- 
monia and two of vascular accidents. In 
Group [V—anesthetic deaths—two chil- 
dren, aged 11, died of general anesthesia 
of ‘a total of 2,162 general anesthetics 
given for a rate of 1/1000. No deaths were 
referable to local anesthesia. 

Group V—post operative deaths—ten 
deaths occured in 17,036 patients operated 
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upon, or about 1/2000. Two of the deaths 
followed antiglaucoma procedures, five 
cataract extractions, and three followed 
repair of retinal detachment. Almost all of 
the deaths occurred in aged people and 
were, ascribed to a vascular disturbance. 
The author advises monocular dressings, 
early ambulation, massage, and breathing 
exercises to minimize the mortality in 
this group. (20 references) 
David Shoch. 


Theobalt, L. What occupations are 
open to the young blind? Ann. d’ocul. 
193 :35-56, Jan., 1960. 

The author discusses the public treat- 
ment of the blind across the ages. He 
covers the Orient, the near East and Eur- 
ope. Fascinating vignettes on notable 
blind people are given, and the first sec- 
tion closes with a discussion of the de- 
velopment of Braille notation. 

In the second section he discusses the 
psychology and education of the blind and 
reviews the occupations of 120 graduates 
of the “National Institute of the Young 
Blind” in Paris. Of 120 such graduates 55 
are either musicians or piano tuners. Sig- 
nificant is the fact that in the entire group 
only 37 (about one-third) were satisfied 
with their occupations. The author feels 
that this can be remedied by opening more 
occupations to the blind and by begin- 
ning to train the young blind for useful 
occupations at an early age. This demands 
an understanding public that will open 
more lines of endeavor to the blind. (21 
references) David Shoch. 
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Epitep BY Donacp J. Lyte, M.D. 
411 Oak Street, Cincinnati 19, Ohio 


News items should reach the editor by the 10th of the month. For adequate publicity, notice of 
postgraduate courses and meetings should be received three months in advance. 


DEATHS 
Dr. Delamere Forest Harbridge, Phoenix, Ari- 
zona, died October 6, 1959, aged 87 years. 
Dr. Donald Hunter O'Rourke, Denver, Colorado, 
died December 27, 1959, aged 66 years. 
Dr. William Campbell Posey, Ir., Bryn Mawr, 
Pennsylvania, died January 2, 1960, aged 45 years. 


ANNOUNCEMENTS 


FITTING CONTACT LENSES 

The University of Texas Postgraduate School of 
Medicine announces a course in theory and practical 
fitting of contact lenses to be held in Houston, 
Texas on May 23, 24, 25, and 26, 1960. 

The instructors for this course will be ophthal- 
mologists who are experienced in the fitting of con- 
tact lenses. This course is designed so that those 
completing it will be proficient in all phases of con- 
tact lens fitting and adjusting. The course is limited 
to 20 physicians certified by the American Board of 
Ophthalmology. 

For further information write: 

Office of the Dean, The University of Texas 
Postgraduate School of Medicine, 410 Jesse Jones 
Library Building, Texas Medical Center, Houston 
25, Texas. 


OrTHOPTIC EXAMINATIONS 
The annual examination of orthoptic technicians 


~ by the American Orthoptic Council will be conducted 


in August and October, 1960. 

The written examination will be nonassembled and 
will take place on Thursday, August 18th, in certain 
assigned cities and will be proctored by designated 
ophthalmologists. 

The oral and practical examinations will be on 
Saturday, October 8th, in Chicago, just preceding 
the meeting of the American Academy of Ophthal- 
mology and Otolaryngology. 

Application for examination will be received by 
the office of the chairman of examinations, Ir. 
Frank D. Costenbader, 1605 22nd Street, N.W., 
Washington 8, D.C., and must be accompanied by 
the examination fee of $30.00. Applications will not 
be accepted after July 1, 1960. 


PROGRAM SECTION ON OPHTHALMOLOGY 

On the program for the Section on Ophthalmology, 
American Medical Association, meeting at the Eden 
Roc Hotel, Miami Beach, Florida, on the afternoons 
of June 14th, 15th, and 16th are: 

Tuesday, June 14th, at 1:30 p.m.: “The selection 


of operative procedures in vertical muscle im- 
balances,” Edward A. Dunlap, New York; “Vertical 
recti transplanatation in the A and V-syndromes,” 
James E. Miller, Saint Louis; (Panel discussion by 
Philip Knapp, New York, and Charles F. Cooper, 
Atlanta). 

“Ultrasonography: An aid in orbital tumor diag- 
nosis,” Gilbert Baum, Bronx, (Discussion to be 
opened by Elmer J. Ballintine, Cleveland) ; “Granu- 
loma as a complication of polyethylene tube buckling 
procedures for retinal detachment,” Harvey Lincoff, 
New York, (Discussion to be opened by Silvio von 
Pirquet, Boston) ; “Precancerous epithelioma of the 
lumbus,” Frank C. Winter, and Thomas R. Kleh, 
Palo Alto, (Discussion to be opened by John S. Mc- 
Gavic, Bryn Mawr) ; “Pathology of ocular leprosy: 
1. Cornea,” James H. Allen, New Orleans, and Je- 
rome L. Byers, Dallas, ( Discussion to be opened by 
D. P. Choyce, London, England) ; “Electroretinog- 
raphy in pediatric ophthalmology,” George Good- 
man, and Harris Ripps, Ph.l)., New York, ( Discus- 
sion to be opened by Hermann M. Burian, lowa 
City); “A study of pulseless disease,” Joseph L. 
Dowling, Jr., Providence, and Taylor R. Smith, 
Boston, (Discussion to be opened by Victor Curtin, 
Miami). 

On Wednesday, June 15th, at 1:30 p.m.: Executive 
session, “Visual field changes following temporal 
lobectomy,” John Wendland, and Sidney Nerenberg, 
Minneapolis, (Discussion to be opened by C. Wilbur 
Rucker, Rochester, Minnesota); “Opsoclonus,” |. 
Lawton Smith, Baltimore, (Discussion to be opened 
by Edward W. D. Norton, Miami) ; “Contact lenses 
for aphakics,” Robert C. Welsh, Miami; “Acute 
complications from modern corneal contact lenses: 
A report of 14 new cases,” Richard K. Lansche, and 
Robert Lee, Munich, (Discussion to be opened by 
Elizabeth Constantine, New York) ; “Recent experi- 
ences with light coagulation,” Herbert Woiesinger, 
Walter Geeraets, and DuPont Guerry, III, Rich- 
mond, (Panel discussion by William H. Havener, 
Columbus, and Taylor R. Smith, Boston). 

On Thursday, June 16th, at 1:30 p.m., “Recent ad- 
vances in ocular surgery,” will be the theme of the 
program: “Chairman’s Address,” Harold G. Scheie, 
Philadelphia; Address of guest of honor—“Enzy- 
matic zonulolysis in lens extraction,” Joaquin Barra- 
quer, Barcelona, Spain, (Discussion to be opened by 
Derrick T. Vail, Chicago); Address of invited for- 
eign guest: “Anterior chamber lenses: Present oper- 
ative technique,” Benedetto Strampelli, Rome, Italy ; 
Address of invited foreign guest: “Uses of anterior 
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chamber implants in ocular surgery,” D. P. Choyce, 
London, England, (Panel discussion by Joaquin 
Barraquer, Barcelona, Spain, and DuPont Guerry, 
III, Richmond, Virginia); “Surgical treatment of 
bullous keratopathy,” Trygve Gundersen, Boston, 
( Discussion to be opened by A. Edward Maumenee, 
Baltimore) ; “Surgical treatment of epithelial cysts 
of the anterior chamber,” Ernest K. Goodner, and 
Michael J. Hogan, San Francisco, ( Discussion to be 
opened by Paul A. Chandler, Boston); A report on 
42 cases of glaucoma treated by peripheral iridec- 
tomy with scleral cautery,” George S. Tyner, Duane 
Lahey, John Elliff, and Harry Watts, Denver, (Panel 
discussion by John M. McLean, New York and 
Carteret Lawrence, Baltimore). 


POSTGRADUATE COURSES 


The Institute of Ophthalmology of the Americas 
announces its third series of postgraduate courses 
for specialists in ophthalmology to be given from 
September 12th through November 23rd. 

Among the courses to be offered are: Advances 
in ocular prostheses ; anomalies of extraocular mus- 
cles, including ptosis; biomicroscopy ; biomicroscopy 
using near ultraviolet, cobalt blue and polarized 
light; clinical bacteriology ; clinical problems of tear 
formation; complications of ophthalmologic §sur- 
gery; contact lenses; electrophysiology and applied 
physiology of the eye; enucleation and evisceration ; 
glaucoma; gonioscopy and tonography; keratecto- 
mies and keratoplasties; lacrimal-sac surgery ; light 
coagulation (Mevyer-Schwickerath apparatus) ; low- 
vision aids; ocular biochemistry; ocular geriatrics; 
ocular microhology; ocular neuro-ophthalmology ; 
ocular photography ; ocular radiology; ocular thera- 
peutics; ophthalmoscopy; orthoptics; pathology; 
perimetry; physiologic optics; plastic eye surgery; 
pleoptics and macular function testing; psychoso- 
matic factors in ophthalmology; radioisotopes in 
ophthalmology ; recent advances in cataract surgery ; 
refraction; retinal detachment ; surgery of the orbit; 
and uveitis. 

Catalogues and additional information may be ob- 
tained by writing to Mrs. Tamar Weber, Registrar, 
Institute of Ophthalmology of the Americas, New 
York Eye and Ear Infirmary, 218 Second Avenue, 
New York 3, New York. 


STRABISMUS COURSE 


The Presbyterian Hospital and Medical Center of 
San Francisco (formerly Stanfard Hospital in San 
Francisco) presents its second strabismus course, 
July 13th, 14th, and 15th. The guest lecturer will be 
Dr. Harold Brown of New York. The other mem- 
bers of the faculty will be Dr. Arthur Jampolsky and 
Dr. Edward Tamler of San Francisco. Registration 
fee, $75.00; enrollment limited. For registration or 
further information contact Secretary, Eye-Bank, 
2018 Webster Street, San Francisco 15, California. 


(GLAUCOMA COURSE 


A one-week course in glaucoma will be given at 
the Massachusetts Eye and Ear Infirmary under the 
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direction of Dr. Paul A. Chandler, June 6th through 
June 11th. Topics to be considered will be: Ocular 
hydrodynamics; gonioscopy, tonography, and per- 
imetry; diagnosis, medical and surgical manage- 
ment. Patients will be available for demonstration 
and examination. Admission will be limited to 12 
persons. Fee: $100. 

Application may be made to: Charles Snyder, 
Registrar, Massachusetts Eye and Ear Infirmary. 
243 Charles Street, Boston 14, Massachusetts. 


POSTGRADUATE TRAINING PROGRAM 


Supported by a grant from the National Institutes 
of Health, the Departments of Physiology, Ophthal- 
mology, Otolaryngology and Psychology of The 
University of Michigan join in offering postgraduate 
training to qualified individuals desiring further re- 
search and teaching experience to prepare themselves 
for independent careers in science. 

The emphasis of the program is upon the physi- 
ology of sensation, broadly approached through neu- 
rophysiology, neuroanatomy, psychophysics and 
studies of animal behavior. Trainees are encouraged 
both to develop experimental approaches of their 
own and to work with a senior staff member on 
experiments already in progress. Present staff and 
interests are as follows: 

Mathew Alpern, Ph.D., associate professor of 
ophthalmology, psychology and physiology: Neural 
factors associated with brightness alterations in- 
duced between spatially contiguous stimuli, com- 
parison of photoreception producing pupillomotor 
responses with that producing subjective visual re- 
sponses ; psychophysiologic studies of patients with 
ocular abnormalities; mechanisms and interaction 
of accommodation and convergence ; effects of drugs 
upon retinal processes. 

Robert W. Doty, Ph.D., associate professor of 
physiology: Electrophysiological and _ behavioral 
analysis of visual system in cat and monkey with 
particular reference to role of retino-cortical topo- 
graphic projection as basis for pattern discrimina- 
tion; ability of monkeys to differentiate location and 
temporal pattern of electrical stimulation applied to 
“sensory,” “motor” and “association” cortex and 


‘subcortical nuclei, using this stimulation to elicit 


conditioned reflexes; study of the neural organiza- 
tion of complex stereotyped behavior such as reflex 
deglutition. 

Merle Lawrence, Ph.D., professor of otolaryn- 
gology, psychology and physiology: FElectrophysi- 
ology of the cochlea; normal and pathologic 
physiology of the inner ear together with histology 
of the temporal bone; behavioral studies of hearing 
in animals; psychophysical studies of hearing in hu- 
man normal and pathologic ears. 

In addition to research endeavors and part-time 
teaching of physiology, trainees may take any or all 
of the following special courses: “Electronic instru- 
mentation in the biological sciences,” K. E. Bignall : 
“Advanced laboratory in sensory physiology,” staff ; 
“Advanced neurophysiology,” R. W. Doty; “Physi- 
ology of vision,” M. Alpern; “Theories of hearing,” 
M. Lawrence; “Sound conduction in the ear,” M. 
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Lawrence ; “Developmental and microscopic anatomy 
of the temporal bone,” M. Lawrence. 

Trainees must have an M.D. or Ph.D. degree or 
equivalent, an enduring interest in research, and an 
outstanding record of scholastic and intellectual at- 
tainment. United States citizens or those who have 
filed a declaration of intent are eligible for training 
stipends at the following rates, of which $300.00 per 
month for a total of 36 months is customarily con- 
sidered tax exempt. Yearly stipends, Postdoctoral 
year: first, $4500.00; second, $5000.00; third, 
$5500.00. An additional $500.00 per vear is allowed 
for each dependent. Those interested in joiming this 
program should write to: Dr. Robert W. Doty, De- 
partment of Physiology, The University of Michi- 
gan, Ann Arbor, Michigan. 


Socreties 
MIDWESTERN SECTION 


The 12th annual scientific session of the mid- 
western section of the association for research in 
ophthalmology, was held at the Indiana University 
Medical Center, Indianapolis, on April 23rd and 24th. 
An interesting mnovation was the trial of double 
or parallel programs. If time was left before the end 
of each half day, the participants in each room were 
permitted vote to have one or more papers from the 
other room represented. The program for the morn- 
ing of April 23rd included: East room: “Electron 
microscopic study of early changes induced by neu- 
tron irradiation of rabbit lens and ciliary body,” T. 
Tokunaga, E. F. Riley, and R. D. Richards, Uni- 
versity of lowa; “Species variation of the lens 
epithelium to ionizing radiation,” John Dickerson, 
University of Iowa; “A technique for extraocular 
muscle electromyography in chronic animals,” James 
A. Stuart, University of lowa; “Thermodynamics 
of the intraocular and extraocular muscles,” Julia 
Apter, Northwestern University ; “Subjective evalu- 
ation of ocular proprioception monitored with the 
use of electro-oculograms,” R. D. Reinecke, Uni- 
versity of Kansas; “Responses and distribution of 
the intraocular muscles of the human eye,” Julia 
Apter, Northwestern Univ., Chicago. Hest room: 
“Photic driving in amblyopia ex anopsia,” James F. 
Miller, Laverne C. Johnson, George A. Ulett, and 
Margaret Johnson, Washington University; “CNS 
response to peripheral photic and electric stimulation 
in the cat,” Roger S. Kirkegaard, University of 
Iowa; “Perceptual blinding in normal and amblyopic 
patients,” G. K. von Noorden, and Hermann M. 
Burian, University of lowa; “Permanent fractiona- 
tion of the electroretinogram in glutamate poison- 
ing,” A. M. Potts, R. W. Modrell, and C. Kings- 
bury, University of Chicago; “Hallucinogens on 
retinal function in man,” Alex E. Krill, University 
of Illinois: “The role of endothelium in corneal 
wound healing: Experimental study,” James Mc- 
Donald, University of Illinois. 

On the afternoon of April 23rd: East room: “The 
role of increased responsibility in the precipitation 
of endogenous uveitis in adults,” Evelyn Dunbar, 
and T. F. Schlaegel, Ir., Indiana University; “The 
Minnesota multiphasic personality inventory in 


adults with uveitis,” Eugene E. Levitt, and T. F. 
Schlaegel, Jr., Indiana University ; “The value of the 
Middlebrook-Dubos hemagglutination test for tu- 
berculosis when run on aqueous samples of eyes with 
granulomatous iridocyclitis,’ T. F. Schlaegel, Jr., 
et al., Indiana University ; “Fluorescein tagged anti- 
body technique as an aid in diagnosis of viral ocular 
infections,” R. Sexton, University of lowa; “Phago- 
cytic elements in the eye,” Johannes Rohen, Wash- 
ington University. West room: “The oculometer 
nerve anatomy, physiopathology and clinical lesions,” 
James P. Rigg, and R. W. Rigg, Grand Junction, 
Colorado; “Studies on the subretinal fluid: I. Elec- 
trophoretic analysis,” R. C. Watske, University of 
lowa; “Comparative enzymology of lenticular pep- 
tidases,” Renuka Banerjee, David Shoch, and FE. 
Albert Zeller, Northwestern University; “Influence 
of fixatives and autolysis on the structure of the 
crystalline lens,” R. G. Janes, and R. Richards, Uni- 
versity of lowa; “Experimental retinitis proliferans 
in rabbits produced after intravitreal injection of 
autoblood of saccharated iron oxide,” Paul A. Cibis, 
and Tsuyoshi Yamashita, Washington University. 

On the morning of April 24th: East room: “His- 
tologic and clinical studies of the glaucoma second- 
ary to retained intraocular iron foreign body,” 
Tsuyoshi Yamashita, Bernard Becker, and Glen 
Johnston, Washington University; “Flicker fusion 
and luminosity functions in dichromasy,“ Gordon G. 
Heath, Indiana University; “Size effects in simul- 
taneous color contrasts,” Ingeborg Schmidt, and P. 
E. Grush, Indiana University; “Spectral location of 
subjective color purity,” M. L. Rubin, University of 
lowa; “Cholinergic and adrenergic compounds on 
rabbit zonule and ligament of Wheger,” Maurice 
Kadin, University of Chicago. 

West room: “Effect of coralox on the eye and 
other tissues,” Maurice Kadin, University of Chi- 
cago; “Experimental tonography: The effect of 
anticholinesterases,” Marguerite Constant, and Ber- 
nard Becker, Washington University; “The localiza- 
tion of Diamox-S”® in the eye of the rabbit,” Sey- 
mour B. Goren, and Frank W. Newell, University of 
Chicago; “Tonographic findings in relatives of glau- 
coma patients,” Allan E. Kolker, F. Dale Roth, and 
Bernard Becker, Washington University; “A 
method of photographing fluorescence in the retinal 
vasculature,” David Alvis and Harold Norotny, In- 
diana University. 


CAROLINAS MEETING 


Final arrangements have been made of the joint 
annual meeting of the North Carolina Eye, Ear, 
Nose, and Throat Society and the South Carolina 
Society of Ophthalmology and Otolaryngology at 
the King Cotton Hotel in Greensboro, North Caro- 
lina, on September 12th, 13th, and 14th. The follow- 
ing guest speakers will be on the program: Dr. 
Frank Walsh, Baltimore; Dr. Howard Naquin, 
Baltimore; Dr. Joseph Haas, Chicago; Dr. Sam 
Sanders, Memphis; Dr. Philip Meltzer, Boston; 
and Mr. Aron Saunders, Durham, North Carolina. 

For further information contact Dr. John Gordon, 
412 North Church Street, Charlotte 2, North Caro- 


NEWS ITEMS 


lina, or Dr. Roderick Macdonald, 330 East Main 
Street, Rock Hill, South Carolina. 


PACIFIC COAST MEETING 


The Pacific Coast Oto-Ophthalmological Society 
will hold its annual meeting at the Hotel St. Francis, 
San Francisco, May 22nd to 26th. The following 
invited guest speakers will participate in the pro- 
gram: E. S. Perkins, London; A. M. Ostfeld, Chi- 
cago; Edwin J. Wylie, San Francisco; Bruce N. 
K vernland, Portland; Jerome A. Hilger, Saint Paul; 
Merle Lawrence, Ann ‘Arbor, Michigan; John R 
Lindsay, Chicago; Jack V. D. Hough, Oklahoma 
City. 

Room reservations for the meeting may be ob- 
tained by writing Mrs. Lorraine Berry, Housing 
Bureau, Room 300, 61 Grove Street, San Francisco, 
California. 


BROOKLYN PROGRAM 
Dr. R. M. Fasanella, Yale Medical College, dis- 


cussed “Complications of cataract surgery,” at the 
156th regular meeting of the Brooklyn Ophthalmo- 
logical Society. 
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CoLtorADO OPHTHALMOLOGICAL SOCIETY 


Recent programs of the Colorado Ophthalmo- 
logical Society in Denver have included the follow- 
ing guest lecturers and topics: Dr. John W. Hender- 
son, Rochester, Minnesota, “Orbital tumors and 
Hemangiomas”; Dr. Paul Wetzig, Colorado Springs, 
“Experience with light coagulation in the treatment 
of retinal lesions’; Dr. Lorenz E. Zimmerman, 
Armed Forces Institute of Pathology, Washington, 
D.C., “Pathology of certain corneal dystrophies” 
and “Granulomatous uveitis and related diseases” ; 
Dr. Frederick C. Blodi, lowa City, “Heterochromia 
of the iris” and “Complications of ocular wound 
healing.” 


PERSONAL 
Dr. C. Dwight Townes and Dr. Arthur H. Keeney, 


Louisville, Kentucky, have visited Rio de Janeiro, 
Sao Paulo, Montevideo, Buenos Aires, Santiago, 


Lima and Bogota as guests of the Pan-American 
Association of Ophthalmology for the Moacyr Al- 
varo Lectureship, visiting universities and lecturing 
before ophthalmological societies. In the future this 
lectureship will be know as the Alvaro Lectureship 
of the Pan-American Association of Ophthalmology. 


CONTENTS 
(Continued from advertising page xl) 


Society PROCEEDINGS 
New York Societ 
Ophthalmological 

-DITORIALS 


Donders and astigmatism 


Vth National Congress of the Mexican Ophthalmological Society 


OBITUARY 


José Manuel Espino 


CORRESPONDENCE 


Cause and cure of entropion ................ 


Bayadi’s convex glass 


Red glass and green light for cover tests ... 
Recording for the Blind, Inc. ............... 


Book REVIEWS 


Ocular Vertical Deviations and the Treatment 
Documenta Ophthalmologica ................ 


Der Augenarzt: 
Atopic Cataract 


Year-Book of Ophthalmology 
Jan Evangelista Purkyné .. 


ABSTRACTS 


Ocular motility ; 
and ocular tension; Crystalline lens; 
Neuro- -ophthalmology ; Tumors; 


society of Madrid, February 14, 1959 


Treatment of Cancer in Clinical Practice ... 
Transactions of the American Ophthalmological Society 


1049 
1051 


eee eee ee @ 


1053 
1056 


“es 


1058 


cree eee eee ee eee s 


Conjunctiva, cornea, sclera; Uvea, sympathetic disease, aqueous ; Glaucoma 
Retina and vitreous ; 
Injuries 
deformities, heredity ; ‘Hygiene, sociology, education, 


Optic nerve and chiasm ; 
Systemic disease and parasites ; Congenital 


1061 
1063 
106; 
of Nystagmus . 1064 
1065 
1068 
1068 
| 
1070 
1070 
1072 


XLV AMERICAN JOURNAL OF OPHTHALMOLOGY 


MATALENE 


SURGICAL INSTRUMENTS CO., INC. 
GRAND CENTRAL PALACE BUILDING—125 EAST 46th St., New York 17, N.Y. 
SUCCESSORS TO E. B. MEYROWITZ SURGICAL INSTRUMENTS CO., INC. 


SCHWEIGGER HAND PERIMETER 


This is an extremely light weight instrument but it is sturdily con- 
structed and precise in its recordings. It is used by resting a hard-rubber 
plate against the inferior margin of the orbit to 


fix the position of the instrument, with the arc 
centered before the eye. The arc has a radius of 
17 cm and covers a field of 180 degrees. It may be 
rotated to any desired angle with respect to the 
handle and a graduated plate indicates the me- 
ridian used. The arc is marked off in degrees. 


The perimeter folds flat so that it may be easily 
carried to the bedside but is sufficiently sturdy for 
routine examinations in the office. Charts and 
test objects are supplied with the instrument. 


Cat. No. B4505—Price $36.50 


Pleoptophor 
After Bangerter 


A new instrument for the treatment of ambly- 
opia, combining the best known up-to-date oa 
ods, like the dazzling-stimulating method of 
Bangerter and the after-image method accord- 
ing to Cueppers. This is an important step for- 
ward in the training of central fixation. 


This instrument will be demonstrated by the 
Swiss ophthalmologist, Dr. A. Graemiger, assist- 
ant to Dr. Bangerter, in our booth at the acad- 


emy meeting. 


Ophthalmological Instruments of Top Quality 


ALFRED P. POLL 
40 WEST 55TH STREET, NEW YORK 19, N.Y. 
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PRESCRIPTION OPTICIANS 


560. PORTLAND, ORE. 


Erker Bros. Optical Co. & 
pu Hal. H. Moor, 315 Mayer Bldg. 


908 Olive Street 
518 N. Grand Boulevard 
and 33 N. Central Ave., Clayton, Mo. 


Prescription Opticians Since 1879 


Guild Optician 


Oculists’ prescriptions exclusively 


For the Discriminating 
Eye Physician 
Depend on the Services of a 
Guild Optician 


LA Prince 
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IN LYNCHBURG, VA. Ohio | 117 
G. JEFFERSON Newport, Ky. | 317 Momma 
Exclusively Optical PERFECTION, SKILL, and SERVICE SINCE 1872 


“OPHTHALMIC LITERATURE” 


AN ABSTRACT JOURNAL IN ENGLISH OF THE WORLD’S CURRENT 
LITERATURE ON OPHTHALMIC SUBJECTS 


Indispensable to the busy practitioner for quick reference and timely useful infor- 
mation. 


“Ophthalmic Literature” and Index (8 numbers) Yearly subscription—Four Guineas 
($13.50 U.S.A.). Published by British Medical Association. 


U.S.A. Agent 

MepicaL MARKET RESEARCH, INC. 
East Washington Square, 

Philadelphia 5, U.S.A. 


XLVI 

ee ‘Specialists in filling ophthalmologists’ 
prescriptions with utmost care. 
4 West 4th St 


THERMINON LENS CORPORATION © 63RD AT UNIVERSITY © DES MOINES, IOWA 


XLVII AMERICAN JOURNAL OF OPHTHALMOLOGY 


THERMINON Absorptive Lenses 


The lens your patients would ask you to 
prescribe if they knew the facts... 
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Dotted line denotes transmission curve of green-tinted lenses. 


Plastic tips are shielded allowing light to emerge only at the working point. 
Tips available are: 


“A” Globe retractor for Ret- 
inal-Detachment Surgery. 

“B” Posterior Globe Illumi- 
nator. 


“C” Anterior Illuminator. 

“D” Focal Illuminator. 

“E” Cobalt Blue for use with 
Fluorescein in Contact 
Lens fitting and Corneal 
examination. 

“F” Multi-Spot, Six combi- 
nations of Red, Green and 
White for Color and Bi- 
nocular Vision tests, Ret- 
inal Response in Cataract 
and Fixation. 


Available in three sets: 


Complete set of Light and six tips less batteries ..... $35.00 
Retinal Detachment set, Light and tipe “A,B,C,D™ $22.50 
Tip Adapter for Welch Allyn $ 2.75 


Available at all Optical and Surgical Suppliers 
Manufactured by 


225 Cadwalader Avenue R. O. GULDEN Philadelphia 17, Penna. 


Schiotz Tonometer Standardization—Repair—Maintenance service. 
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It's NEW = 


The RHEO-TRAN unit 


Illumination Control 


FITS 


NO BATTERIES YOUR 
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BATTERY 


Since 1920 


109 N. Wabash, at Washington 
Chicago, Illinois 


Other Offices: Columbus, Ohio - Atlanta, Georgia - Los Angeles, Calif. 


IMPROVED 
SCHIOTZ TONOMETER™ 


Designed by R.O. GULDEN Manufactured by PILLING 


This new tonometer conforms exactly to the most re- 
cent specifications set by the Committee on Stand- 
ardization of Tonometers of the American Academy 
of Ophthalmology and Otolaryngology. It features: 


*® Perfect balance of instrument and weights. 
* Friction-free movement. 


* Ventilated foot plate, preventing capillary action in plunger 
tube. 


Wrap-cround indicat liminetes parallax in reading. 


Each instrument is certified by 
the Electrical Testing Laboratory © Entire construction of stainless steel and anodized aluminum. 
of New York. 


* Patent Pending 


© New all plastic case—easy to clean—washable-unbreakab! 


Special brochure available on request. 


ceorce P. PILLING «& son co. 


3451 Walnut Street * Philadelphia 
Pilling New York Office 4 - W. Séth St., N.Y. 19, N.Y. 


ORDER DIRECT FROM 


CABLE ADDRESS: Surgical - Phila. 
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Contact ote and services, Obrig will not be surpassed. The 
astic list of Obrig products is a growing one; to its 
customers Obrig offers consultation and 
Gonioscopic Lenses assistance in problem fitting cases. In contact 
, lenses — it’s Obrig for everything in sight. 
Tinted 
Contact Lenses 
wetting solutions | Obrig Laboratories, Inc. 
Molding Shells 75 East 55th Street, New York 22, N.Y. - PLaza 8-0960 
Molding Equipment Florida: P. 0. Box 791, Sarasota 
Radius Gauges 
Foreign Branches: / Montreal, Canada 
Johannesburg, South Africa 


San Jose, Costa Rica 
Caracas, Venezuela 


GREINER & MUELLER 


Expert makers 
of artificial human eyes 


GLASS & PLASTIC 


Branches at Kansas City, Mo., Detroit, Mich. 


Our experts visit Milwaukee, Madison, Minneapolis, and St. 
Lewis regularly. Serving the Middie West since 1924. 


Eye making has been a family tradition 
with us since 1835. 


OUTSTANDING 
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ORTHOPTICS 
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raw 
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FUSION CHARTS © Vertical Fusion 
A complete set of fusion charts in full color for office Device 
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Availeble on prescription at your SCIENTIFIC PUBLISHING CO. with directions 
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Optical Co., and other optical ept. utaw Place Less 5% if check 
supply houses. Baltimore 17, Maryland accompanies order 
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AN EMPLOYMENT REGISTRY FOR SCIENTISTS 


in the basic sciences appertaining to OPHTHALMOLOGY AND OTOLARYNGOLOGY has 
been established by the American Academy of Ophthalmology and Otolaryngology. The Registry 
will aid in the placement of candidates completing training who desire academic and investiga- 
tive positions, and in the replacement of those already in such positions who desire a different 
position. It will also serve institutions seeking to fill such positions. 


Since the Registry will be of considerable service to scientists in the fields of Ophthalmology 
and Otolaryngology, it will be operated by the Academy without fee or obligation. 
For further information and registry forms, write to 
American Academy of Ophthalmology and Otolaryngology Registry 


W. L. Benedict, M.D., Executive 
15 Second Street S.W., Rochester, Minn. 


URGENT REQUEST 


bo Uveitis Laboratory, University of Cali- 
fornia School of Medicine, San Francisco, is 
vitally interested in obtaining freshly enu- 
cleated eyes from patients with all types of 
uveitis and other endogenous inflammations. 
Attempts are being made to isolate etiologic 
agents from these eyes. 


The eyes should be placed in a sterile bottle 
— with the history and findings, and 
as quickly as possible. Please send 

ze mens special delivery, collect, and mark 
e¢ package “Fresh Tissue S imen—Rush.” 
Do not freeze or use preservatives of any kind. 


~~ rt of isolations of organisms and patho- 
Leste dings, including a slide, will be sent 
to the contributor. Credit will be given in any 
resulting publications if desired. 
Telegraph collect if specimen 
being sent. 


Send eyes to 


Samuel J. Kimura, M.D., 
Michael J. Hogan, M.D., or 
Phillips Thygeson, M.D. 
University of California School 
of Medicine 


San Francisco 22 


BASIC COURSE IN ORTHOPTICS 
FOR TECHNICIANS 


Sponsored by The 
American Orthoptic Council 
June 2 to August 13, 1960 
By the Department of Ophthalmology 
The University of Michigan Medical School 
Ann Arbor, Michigan 
Didactic Lectures and 
Practical Demonstrations 
by Outstanding Faculty 


(It is preferred that three months of practical 
training precede the course.) 


(A limited number of scholarships are avail- 
able. For these write to Mrs. Raleigh Daniel, 
2666 Chain Bridge Road, Washington, D.C., 
the National Scholarship Chairman for the 
Delta Gamma Foundation.) 


~_ applications and further information write 


JOHN W. HENDERSON. 
Department of Ophthalmology 
University Medical Center 
Ann Arbor, Michigan 
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JOSIAH MACY, JR. FOUNDATION 


Announces a new book 


GLAUCOMA 
Transactions of the Fourth Conference 


Edited by Frank W. Newell, Department of Surgery (Ophthalmology) 
University of Chicago 


Topics under discussion at this conference included the fine structure of the normal trabecular 
apparatus in man, ultrastructure of the normal trabecular apparatus in man, the role of the trabecular 
structure in the problem of simple glaucoma, ultrastructure of the ciliary epithelium and its relationship 
to aqueous secretion, the fine structure of the ciliary epithelium and its relationship to aqueous 
secretion, and pathological findings on six eyes with primary glaucoma. 


244 pages, 108 illustrations, 2 tables, 8 color plates, index 


Also available 
in the GLAUCOMA series 


Transactions of the Third Conference... 


JOSIAH MACY, JR. FOUNDATION PUBLICATIONS 
16 WEST 46th STREET, NEW YORK 36, NEW YORK 


Please make checks payable to Josiah Macy, Jr. Foundation 
A catalog of all transactions in print will be sent upon request 
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1915, has attracted physicians from all of the Three dollars per copy postpaid 
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cilities for education, recreation and cultura Order from 
pursuits are available. Tuition $50.00 f the 
Complete program and details will be OPHTHALMIC PUBLISHING 
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ANNALES 


One of the oldest ophthalmological reviews. Founded in 1838 by 
Florent Cunier, continued by Warlomont (1853), Valude and Sulzer 
(1891), V. Morax (1898). 


The Board of Editors is as follows: 

REDSLOB BAILLIART JEANDELIZE 
HARTMANN HAMBRESIN LEPLAT 
P..V. MORAX AMSLER FRANCESCHETTI 
DIAZ-CANEJA PAUFIQUE JULES FRANCOIS 

MAGGIORE DUBOIS-POULSEN JOAN-SEDAN 


Editor-in-Chief: Dr. EDWARD HARTMANN 2 Ave. Ingres, Paris 16 


This publication includes original articles, notes on practical ophthalmology, 
descriptions of clinical cases, reports of the proceedings of ophthalmological 
Societies, abstracts from ophthalmological Journals and book reviews. 


This review is published by Messrs. Doin & Co. 
8 Place de ’Odeon Paris 6* 


Subscription rates: France, Belgium and Colonies—S500 Fre. (N-F:55) 
Abroad — $13.00 U.S. 
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KEELER Ophthalmoscopes 
mean perfection in performance, reliability and 
design. 


The “SPECIALIST” has become 
the accepted battery-operated ophthalmoscope 
among the world's leading ophthalmologists. Its 
narrow beam, critically sized and angled, reduces 
corneal reflex to a minimum well outside the line 
of sight, thus permitting optimum view of macula. 
Alternative apertures provide three areas of illu- 
mination in the ratio |:4:25. 


The Modified PANTOSCOPE, 
designed specifically at the request of many users 
of the regular Pantoscope, gives the latter instru- 
ment's same superb vision but provides for direct 
and indirect ophthalmoscopy only. For a very 
powerful yet simple ‘scope the MODIFIED 
PANTOSCOPE is the ideal choice. 


For every type of Ophthalmo- 
scope .. . the automatic choice is a KEELER .. . 


Pa. Academy O. & O., Atlantic City, NJ. 
A. M. A. Meeting, Miami Beach, Fla. 


KEELER OPTICAL PRODUCTS, INC. 


5536 Baltimore Avenue Philadelphia 43, Pa. 
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re myci n OPHTHALMIC SOLUTION 


AN IDEAL SOLUTION FOR MOST OCULAR INFECTIONS—IT TREATS 


THE PATIENT...THE PATHOGEN...AND THE INFLAMMATORY PROCESS 


Formula: 


in a sterile, lubricating solution 


Dosage: | to 2 drops, two to four times daily. 
During the initial 24 hours this dosage may be 
increased considerably. 

Supply: 5 cc. plastic dropper bottles—on pre- 
scription only 


ALLERGAN CORPORATION Los Angeles 17, California > 
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